

No stranger to warm Pacific waters, the 
GRUMMAN ALBATROSS is equally at home over 
icy arctic coastlines. Designed to perform such 
arduous tasks as rough water rescue and other 
operations on the open sea, this big amphibian 
matches unusual versatility with characteristic 
Grumman ruggedness and dependability. 
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Aviation Week’s Own 


Forecast for 1950 . . . 

$2.6 Billion Revenue 


AVIATION REVENUE in 1950 will total slightly 
better than $2,600,000,000 for aircraft, engine, propeller 
and parts manufacturers, and domestic, international 
and feeder airlines combined. 

You can add to this several hundred million dollars 
more for associated industries, such as makers of avionic 
equipment. It will make it about a $5-billion year. 

That is the conclusion reached after studying the 
mass of material the staff of Aviation Week assembled 
for this issue— the most up-to-date and comprehensive 
analysis of air power. 


MILITARY EXPENDITURES, more than ever, 
are the key to manufacturing activity this year. Com- 
mercial business will be the lowest since before the war. 

Fiscal 1951 expenditures may go down, but the air- 
frame and engine makers will continue at an accelerated 
pace on previous years’ appropriations not yet spent 
(page 13). Revenues for this year, at least, will be fairly 
independent of national economic tides or foreign 
developments. 

President Truman, in his budget message, said $5.3 
billion will be available for aircraft procurement in fiscal 
1951 and succeeding years. Better than $3 billion of 
that already is appropriated. 

Military expenditures and airframe weight accepted 
in calendar year 1950 will be up, but units will be below 
those of 1949 (page 25). 

Forecast for 1950: 2400 planes, 34.5 million lb. and 
payments to military airframe contractors of $1.2 billion. 

MANUFACTURING REVENUE (airframes and 
engines) will be largely decided by ability to produce. 
There is more manufacturing space in use now and 
“produceability” is getting more study (page 25). 

Airframe manufacturers are faced with the job of 
getting more new types in production— particularly 
fighters— than at any time Since the war. 

Because of that, most military deliveries this year 
should be large bombers and transports already in pro- 
duction. So airframe weight will go up, units come 
down. 

About two-tliirds of total manufacturing revenue will 
go to prime airframe contractors. Suppliers and sub- 
contractors now furnish about 50-60 percent of a finished 
airframe. Engine manufacturers get about one-third 
of total revenue. 


Forecast for 1950: total manufacturing revenue of $1.9 
billion; airframe weight totaling 39.7 million lb. 


COMMERCIAL TRANSPORT manufacturing will 
continue to slide. Last year, transport deliveries (page 
35) were below those of 1948. The picture looks no 
better now. However, there is one loophole. Our fore- 
cast for 1950 does not take into account any orders for 
twin-engine transports from Eastern or TWA. If those 
are placed, they will total 50 or more planes— many of 
which could be delivered this year. 

But, the Allison experiments with its turboprop Con- 
vair-Liner might blur the whole twin-engine picture. 
Prospective customers of Martin or Convair might 
decide to wait until the view clears. 

Forecast for 1950: 116 planes valued at $70 million. 


PERSONAL PLANE shipments show no sign of 
improvement. Actually, term “personal plane” now is 
a misnomer as most of the sales arc for executive, indus- 
trial or agricultural use. 

But even that doesn’t make the selling job any easier. 
Use of planes in agriculture is growing, but they' are 
mostly old types. New agricultural planes are being 
designed, but they will not be in production this year, 
at least in any numbers. Farmers’ costs are going up, 
their revenues coming down. No one knows what 
this will do to agricultural plane sales. 

Executive or salesman use of a small airplane is 
demonstrably the cheapest way to travel in many 
instances— but it hasn’t been widely enough demon- 
strated. And there’s a chance the national economy 
will soften in the last half-year. That could hurt light- 

Bright spot: the military will continue buying off-the- 
shelf for liaison use and personnel travel. And the forth- 
coming military competition for lightplanes could help. 

Even so, it looks like lightplane unit sales will be 
lower than in 1949, while value (because of higher prices) 
will be up. 

Forecast for 1950: 3300 planes valued at $17 million. 


ENGINE PRODUCTION this year will continue 
its dizzy climb, but the curve will flatten. Horsepower 
output in 1949 was up about 90 percent over the pre- 
ceding year. It won’t go up at that rate this year, but 
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still engine manufacturers should show big gains. 

Reason isn’t hard to find: increasing power of jet 
engines (page 30). This technological progress is a big 
bargain for the customer. After volume production on 
a jet is underway, the jet costs about the same as a piston 
engine. The customer gets more power for his money. 

Engine output now is about 50-50 between jets and 
piston engines, as far as units go. This year, a third 
type may enter production, the turboprop. This would 
tend to push the horsepower total higher. 

Forecast for 1950: total horsepower, 75-80 million, 
valued at $636 million. 


AIRLINE REVENUE is the most difficult of all to 
predict. At one time it was a matter of average fare- 
per-mile and total revenue passenger miles. But the 
fare picture has clarified little in the past year. 

Still, it looks as if airline revenue will continue to 
increase. Last year, nearly everybody missed on fore- 
casting revenues. No one foresaw how fast passenger 
revenue would increase. The lift in passenger revenue 
miles was expected with the advent of the skycoach. 

What wasn’t expected was that regular-fare travel 
would increase the way it did. 

It would look like 1949 gains in regular-fare air travel 
were merely recouping 1947's unusual declines. 

Forecast for 1950: total revenue passenger miles for 
trunk, feeder and international lines, 10,600 million. 
Total revenue, $780 million. 


AIR COACH should boost the revenue passenger 
miles this year at the expense of the rising revenue curve— 
the development that was expected last year. We 
pointed out then that 1949 would see a race between 
low fares and increased miles flown. It looks like the 
increased traffic overcame a lower average fare result- 
ing from the mixture of regular and special fares. 

Transcontinental coach fares by certificated carriers 
haven’t had a chance to prove themselves. Traffic so 
far is disappointing. But remember; it started in the 


winter. Trial period for American and TWA coach 
service expires in December. Some other current coach 
fares come up for review this summer. 

CAB is unlikely to authorize many new coach serv- 
ices. It may even cut back a little on present services 
in highly competitive areas. Nevertheless it will not 
kill its coach experiment by refusing to renew all author- 
ity expiring this year. 

An economic slide would hurt the airlines. But coach 
fares would cushion the blow. That would prove their 
worth to everybody once and for all. 

TRANS-ATLANTIC TRAFFIC will be better than 
ever this year. Most of it, of course, will be due to Holy 
Year travel from this country. In recent years, foreign 
carriers have been getting an increasing share of trans- 
Atlantic travel (page 123). The Holy Year traffic might 
halt that trend. 

Another boost to trans-Atlantic travel is the fare-and-a 
tenth round trip adopted by IATA. This ends March 
31. If it proves a good traffic-builder, it will furnish 
powerful ammunition for an assault on the vear-around 
fare structure. 

But CAB still opposes any general lowering of rates. 
It wants to hold the line on mail pay. So, mail pay 
increases this year will be few. 

HELICOPTER PRODUCTION will mark time 
this year. Use of helicopters in agriculture has not grown 
as fast as anticipated. Nevertheless, many observers feel 
the copter is better for agricultural use than present 
fixed-wing craft. 

What copter manufacturers are waiting for is the trans- 
port market (page 98). They have some time to wait. 
CAB is unlikely to decide either the New York case or 
Los Angeles Airways’ passenger application in time to 
help production this year. Meanwhile, AF and Navy 
orders for transport-type copters give manufacturers ex- 
perience, commercial aspirants something on w'hich to 
base plans. 

Forecast for 1950: 100-110 helicopters delivered. 


Forecast Box Score 

Last year, in its Feb. 28,1949, Inventor)' of Air Power, Aviation W eek inaugurated an annual Forecast of aviation 
business conditions. The following comparison shows the results. The personal plane sales forecast in 1 949 was based 
on the prediction of the Personal Aircraft Council of the Aircraft Industries Assn. 


Military shipments 

Military airframe payments 

Total manufacturing revenue 

Transport plane sales 

Personal plane sales 

Engine shipments 

Engine shipments value 

Airline revenue passenger miles 

Airline revenue (passengers, cargo, mail) . 
Helicopter sales 


1949 Forecast 

.35 million lb., 3000 planes 

SI billion 

SI. 4 billion 

.155 valued at $120 million 

.6000 valued at $30 million 

40-45 million lip. 

$400 million 

8,550 million 

$650 million 

150-175 


1949 Performance 
29,737,000 lb., 2500 planes 
S663 million (nine months only) 
SI. 7 billion 

151 valued at SI 04 million 
3400 valued at SI 6.5 million 
46.3 million hp. 

$360 million (nine months only) 
S,800 million 
S696 million 
170 (approx.) 
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WYMAN - GORDON 

Forgings of Aluminum , Magnesium , Steel 


WORCESTER, MASSACHUSETTS, U. S. A. 


7(/tf*HeiK-<0<vteCoH— specialists in the vital forgings of the internal 
combustion engine since its inception — is today the largest pro- 
ducer of crankshafts for the automotive industry and of all types 
of forgings for the aircraft industry. 

Be it crankshafts and other vital forgings for the piston type en- 
gines or turbine wheels and impellers for turbo jets — there is no 
substitute for Wyman-Gordon experience. 

Statdeiid (Ae fat "Wt&ie *7A<ut Sixty 'tyetvu 


DETROIT, MICHIGAN 


HARVEY, ILLINOIS 





• • another plus for EDISON FIRE DETECTION 
a great, new EDISON 
thermocouple detector. 


Specially designed I 
and higher ambients 


Add to the other advantages of Edison Fire Detection Systems this 
new rugged Edison Thermocouple Detector, especially developed 
for power zone service. Tested under combined vibration 
Conditions of 50g acceleration and ambient temperature of 700'F. 
the new Edison 35534- Detectors were still in perfect condition after 
250 hours , at which time the tests were discontinued. 
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U. S. Air Power Not Adequate for Needs 



Economy cuts USAF 
strength and delays 
Europe’s arming. 

American air power emerged from 
World War 11 as the most dominant 
weapon the world has known. Five 
years later it is rapidly falling into sec- 
ond rate status because of presidential, 
congressional and military disagree- 
ment over budgets, roles and’ strategy. 

Chief concern to proponents of air 
power strategy, however, is the incon- 
sistency of Secretary Johnson’s “econo- 
mies." Budget proposals sponsored by 
the Defense Secretary arbitrarily lop 
25 percent from USAF estimates and 
40 percent from Navy Bureau of Aero- 
nautics estimates of what is considered 
necessary to maintain reduced forces-in- 
being effectively modern. 

Bv 1955 (seen bv defense planners as 
likely world showdown date), if current 
economy trends continue, the Air Force 
group strength will be comprised of 
equipment two-thirds obsolescent. Navy 
aviation will be in even worse shape. 

► International Status-This is in the 
face of an international situation which 
continues a steady deterioration in Asia 
and Europe. Realistic independent re- 
ports support warnings of Air Force Sec- 
retary Symington and National Advisory 
Committee for Aeronautics Secretary 
John Victory about the rapid growth of 
Russian air power. Such reports contra- 
dict statements of Defense Secretary 
Johnson concerning the relative “readi- 
ness” of U. S. armed forces. 

Hope for earlv effective arming of 
the Atlantic Pact'nations seems remote. 
Plans for participation by U. S. military 
services, still in the early formative 
stages, indicate that U. S. planes and 
equipment would eventually form a 
large part of the U. S. contribution, 
along with technical training in the 
United States of allied military per- 

Anothcr minus factor in the situation 
is a slowdown on expenditure of the SI 
billion already appropriated for the 
current fiscal vear for European arma- 
ment under the pact. 

► Current Strength— National concern 
mounts regarding ability of U. S. air 
power to meet and defend the U. S. 
from an air attack. Two years ago. 


based upon the Finlctter report and 
subsequent congressional authority, the 
Air Force began building toward a 70- 
group program. Fifty-six groups, had 
been activated but not completely 
equipped when USAF was ordered to 
cut back to 48. 

This leaves USAF in fiscal ’50-’51 
with 3300 first-line combat aircraft 
comprising 1 5 heavy bomber groups. 27 
tactical light bomber and fighter groups, 
and six troop carrier groups. 

Navy’s operational force is cut below 
what it considers is its safe minimum 
strength. Today it has 1 3 carriers oper- 
ational and 3368 combat aircraft of all 
types (not including shore establish- 
ment craft). 1212 being “first line.” 

In proposals put forth for fiscal ’51, 
Navy would be required to reduce its 


heavy carrier strength to seven and its 
light and escort carriers to three. Carrier 
combat groups would be reduced from 
14 groups to nine; anti-submarine escort 
carrier squadrons would shrink from 
eight to seven; and patrol squadrons 
from 30 to 20. The Marine air arm is 
cut from 23 squadrons to 12. End re- 
sult of Naval aviation cutbacks is an air- 
craft-in-commission reduction of more 
than 1000 planes. 

► Replacements Hit — Number-wise, 
USAF will still operate substantially 
the same number of aircraft in 1950 as 
in 1949. 

But aircraft replacement rate is 
slashed nearly 25 percent below USAF 
estimates of what it needs for modem 
air war. Looking ahead (if the present 
trend continues) this means an obsolcs- 
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Service Plane Designations 


Rapidly changing missions and tech- 
nology of USAF and Naval aircraft re- 
quire accompanying changes in aircraft 
designation. Goth services have distinc- 
tive nomenclature for aircraft and their 
civilian counterpart yet another. De- 
spite this fact all three system follow 
essentially the same principle of identi- 
fication. 

The Aircraft Committee of the 
Munitions Board is currently devising 
a joint nomenclature for all military 
craft. Announcement of the joint pro- 
gram is expected late this year. Mean- 
while, the following military systems 

► Air Force— Air Force designates the 
mission, type and model number of 
its aircraft by the following letters: 
B, bombardment; C, cargo; F, fighter; 
H, helicopter; L, liaison; R, reconnais- 
sance; S, search; T, trainer; and X, re- 
search. In addition. A, amphibian, is 
used as a preficx to other mission desig- 
nations but not alone. These letters are 
also used in combination to indicate 


Prototypes are designated by an X 
prefix and production models by alpha- 
betical suffixes, such as F-80A,' F-80B, 
F-80C, etc. Suffix letters normally in- 
dicate a lack of complete interchange- 
ability of parts, usually the engine, or 
changes which affect the performance. 


•Navy— The Navy designation system 
is similar except that a manufacturer's 
identifying letter is added as well as 
detailed suffixes indicating special mis- 
sions. Navy aircraft type designations 
are; VA, attack; VF, fighter; VH, heli- 
copter; VP, search; VT, trainer; and 
VR, transport. 

Currently active aircraft manufactur- 
ers are identified as follows; B, Beech, 
Boeing; C, Curtiss; D, Douglas; E, 
Piper; F, Grumman; G, Goodyear; H, 
McDonnell; J, North American; M, 
Martin; O, Lockheed; Q, Fairchild; R, 
Ryan; S, Sikorsky; U, Chance Vought; 

In addition, a large number of suf- 






modifications to otherwise standard air- 
craft types: A, amphibian; B, special 

carrier aircraft; D, drone control; E, 
special electronic gear; G, search and 
rescue; H, hospital; J, target tow; K, 
target drone; L, searchlight; M, weather 
reconnaissance; N, night operating air- 
craft; P, photographic; Q, counter- 
measures equipment; R, transport; S, 

training; U, utility; W, special search; 

Additionally, Navy combines numer- 
als and letters to indicate separate types 
and models by designating • the first 
numeral as the model designation arul 
the second numeral as a change in tfie 
same manufacturer's model, as in: F9F 
and F9F-5. 


cence of one-third of USAF group 
strength by 1955. 

Naval replacement of obsolete aircraft 
proposed in fiscal '51 is worse, with less 
than 60 percent requested in replace- 

The Air Force is considered the 
"have-not service" so far as facilities are 
concerned. Much of its long-range ef- 
forts is aimed at relieving this situation. 
With few exceptions, its facilities are 
temporary expedients based upon rapid 
wartime expansion. Where Army and 
Navy simply improved or expanded ex- 
isting facilities, the Air Force many 
times had to do the job from scratch. 
Today, Air Force finds itself facing 
critcial shortages in housing not only 
for its personnel but for its great variety 
of projects. 

► Navy Status— Navy feels a loss of pres- 
tige. Strategy revision has passed the 
intangible military quarterback designa- 
tion of "first line of defense” to USAF. 
Fund curtailment because of that shift 
in strategy has left the old-line Navy 
heads disconcerted to the point of be- 
ing afraid to let the right hand know 
what the left hand is doing. Although 
still smarting. Navy is slowly regaining 
equilibrium. 

► National Policy— It has always been 
U. S. national policy as a democracy not 
to fight unless attacked and, therefore, 
not to approach a state of total readi- 
ness for war in peacetime. 

As a result, U. S. relies upon research 
and development in the broadest sense 
so it may “know a little about every- 

This accounts primarily for this na- 
tion’s present strategy— reliance upon 
long-range bombing and placement of 
USAF in the stellar role of "quarter- 
back.” 

That’s whv the Armv strives for aerial 
mobility. 

That’s why the Navy is forced to put 
its air arm primarily to anti-submarine 
warfare and maintaining the sea lanes 
to the U.S. 

► Strategic Plan— The joint Chiefs of 
Staff has the Strategic Air Command 
under its direct control. It can order 
B-36, B-29 and B-50 groups to any point 
in the world at the first sign of hos- 
tilities. Theoretically, this gives the na- 
tion a retaliatory weapon of sufficient 
stature to command international re- 

Realistically. USAF of necessity 
would have to send its bombers unes- 
corted to targets and face high rates of 
attrition. Intelligence indicates a high 
degree of development in anti-aircraft 
weapons bv the Russians. 

There are no escort fighters todav or 
in prospect that have the range capa- 
bility of the B-36. Jet interceptor fight- 
ers are short-ranged. Designation of 
"long-range” applied to jet fighter craft 
is wishful. USAF and Navy are evi- 


dencing new interest in propeller driv- 
ing power plants, but the fact remains 
that the turbojet is currently the only 
production engine capable of providing 
adequate Bash-speed fighter power for 
combat use. 

Late this summer the Air Force will 
test the feasibility of attaching Repub- 
lic F-84Es to either wing-tip of the 
B-50 and later the B-36 to provide 
fighter escort to targets. Preliminary 
study has indicated the problem is aero- 
dyna’mically possible without appreci- 
able loss of bomber capabilities. 

► Tactical Status— Air mobility and tac- 
tical support of ground troops is a sore 
point to both USAF and Army. Today, 
the Army is not air-transportable. Not 
a division of ground troops could be 
moved in its entirety 100 miles by air. 
Army is dissatisfied with USAF current 
tactical support of ground troops (one 
light bomb group assigned). 

Techniques of support have changed 
with the advent of the jet fighter, 
but USAF tactics have not kept abreast. 
To counteract this inequity. Army has 
been charged by JCS with the estab- 


lishment of a joint airborne center 
which will undertake to revise doctrines, 
tactics and techniques, and evaluate air- 
borne equipment. Air Force points out 
it is forced to sketchy active support of 
ground troops because of budget limita- 
tions. New items of ground equipment 
are being manufactured with an eve to 
air transportability. Chief ground con- 
cern of Army is in convincing ordnance 
that "biggest” is no longer the prime 
requirement. 

► Navy Role— Navy is turning to its new 
prime role of anti-submarine warfare 
and open sea lanes for delivery of raw 
materials which are comparatively rare 
in North America. Emphasis in defense 
strategy of the Western Hemisphere 
has shifted from east-west to north- 
south. Panama Canal is no longer of 
first importance. 

Naval aviation trend is towards heav- 
ier aircraft featuring long-range, high- 
altitude characteristics. Carrier aircraft 
are being modified to withstand heavier 
deckloads as development trends con- 
tinue toward bringing into being heavier 
carrier-type planes. 
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►Research Program-Greater emphasis 
is being and will be placed by both 
USAF and Navy on urgent need for 
more search and detection radar equip- 
ment. Most important research in elec- 
tronic field is in anti-detection. Highly 
classified research into absorbtion of the 
electronic impulse is making some head- 
way. This would, in effect, permit air- 
craft to escape enemy radar. 

Weapons and weapon utilization, 
also, are finally moving forward after a 
long-time lag in design problems. Fore- 
most of these, of course, are air-to-air 
guided missiles and homing devices. 
U. S. supersonic research in these fields 
finally is beginning to surpass captured 
German prototypes. The Air Force con- 
tinues to experiment with 60-cal. guns 
With which it hopes to replace the famil- 
iar wartime 50s. These will be elec- 
tronically fired by automatic "on target” 
devices. 

Power plant research is turning with 
renewed and heavy emphasis to pro- 
peller-driving gas turbines since Navv- 
sponsored research has shown Navv 
claims for the propeller not only valid 
but conservative in high sub-sonic plane 
designs. 

► Budgets-Congressional sources pre- 


dict that USAF budget (at $4.4 billion, 
highest of the three services) will be 
passed almost without change, while 
Army and Navy may suffer further in 
the interests of economy. 

Within its limits, the defense budget 
contemplates continued development of 
industrial mobilization planning and 
continued accumulation of strategic and 
critical materials. It places emphasis on 
research and development activities in 
an attempt to make this nation ready 
for anything on any and all fronts. 

Estimates are that fiscal '50 will see 
a total expenditure of $1.7 billion for 
aircraft procurement. Administration 
proposals include $2.1 billion for fiscal 
1951 for the purchase of approximately 
2300 aircraft. 

Budget recommendations call for new 
contracts to be made in 1951 for a 
total of S2 billion, which include $851 
million of 1950 authorization held in 
reserve against aircraft requirements to 
be contracted for in 1951 , Another $3.3 
billion contracted for in fiscal 1950 and 
prior vears will be carried forward into 
1951.' 

This makes a total of $5.3 billion of 
complete aircraft to be delivered and 
paid for in 1951 and subsequently. 


Group Strength Classification 

USAF currently is comprised of 48 groups and 13 separate supporting 
squadrons. Its civilian components, the Air Force Reserve and Air Na- 
tional Guard, are organized into 27 groups and 25 base wings, respcc- 
hy«y- hi round numbers USAF is operating 8800 aircraft of all tvpes 
while USAFR and ANG operate an additional 3400. 

Strength of squadrons and groups comprising these components are 
based upon a group’s mission and type of craft emploved therein. Todav, 
group strength classifications are: 

Type of Craft 


Squadron Group 

Medium Bomber (B 50, B-29, etc.) 


10 30 

1 loop Carrici. VII (054. C-74. etc i 


12 36 




lactical Rccon (F 80. A- 26. B-45. etc.) 
Strategic Rccon (B-29. B 50. etc ) 
Liaison (L-5. L I 5, etc ; 


18 54 

12 36 

16 0 

Rescue (SA-16. SB-29. C-82. B !*. 11-21. etc.) 

36 0 


USAF Aircraft Strength is Down 

Stringent budget has pushed Air Force to long-range 
research and development in lieu of 70-group plan. 


In its third year of autonomy the 
U. S. Air Force assumed full stature 
as the “first line of defense” by 
topping sister services in 1951 budget 
estimates (4.4 billion). 


It is candidly speaking out for a 70- 
group air force, contrary to Adminis- 
tration policy. 

It is continuing major emphasis on 
intercontinental bomber strategy. 


Although 2324 planes were purchased 
during 1949 for a total airframe weight 
of 33.5 million lb., USAF aircraft 
strength fell drastically. Approximately 
3000 planes of all types had to be 
drawn from storage. 

At the close of 1949, the Air Force 
had on hand 17,600 planes of all types, 
as against 21,100 a year ago. Of aircraft 
on hand, 8900 are available for imme- 
diate use and S700 are in storage. Of 
operational planes 3300 are combat 
aircraft and 5600 non-combat equip- 
ment. 

Of aircraft in reserve 4700 are com- 
bat aircraft of all types and 4000 are 
non-combat. 

► B-36 Main Star— Most significant 
event of the year was public airing of 
the B-36 controversy. It ended in a 
renewed vote of confidence in USAF 
strategy by Congress. Later, a decision 
was reached to hold the B-36 as nucleus 
of U. S. air strategy at least until Jan. 
1, 1955. 

Of equal significance, politically, was 
success of the Berlin Airlift. It gave 
the armed forces invaluable lessons in 
tactics and mechanics of air mobility, 
and Europeans received unforgettable 
lessons in democracy from the emer- 
gency blockade-busting operation. 

► Types Selected— Following an erratic 
postwar sampling of an impressive array 
of fighter and bomber types, USAF 
has chosen a few models through com- 
parison evaluation for major produc- 
tion during the remainder of fiscal 1950 
and through fiscal 1951. 

In the fighter field, transition to jet 
fighter groups is near completion with 
19 jet fighter groups (four were con- 
verted to jet in 1949) now in opera- 
tion and four National Cuard groups 
receiving deliveries of jet fighters. 
Types currently in squadron use in- 
clude the Lockheed F-80 series. Re- 
public F-S4 series and North American 
F-86A. 

Yet to be assigned to squadrons as 
soon as production from fiscal 1951 
funds permits are the F-89A, F-94B 
and F-93. 

► Design vs. Performance— USAF in the 
past has indicated displeasure to air- 
frame and engine manufacturers over 
design specifications in comparison to 
actual performance of prototype. The 
F-94A was found deficient in speed at 
altitude and time it took to climb to 
altitude. 

F-94B version, with heavier-thrust 
J-48 engine, now meets USAF require- 
ments for radar search, night and all- 
weather capabilities. Not designed to 
meet penetration requirements, it is 
scheduled for short-range search and 
intercept needs. Emphasis on develop- 
ment of other night fighter tvpes will 
continue during the year. 

The F-89A is in production and 
first model off the line is scheduled to 
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fly early in fiscal 1951. White hope 
of USAF's all-weather requirements, 
F-S9B version will feature more power- 
ful engines. 

► Penetration Fighters-The XF-88, 
XF-90 and the YF-93 meet current 
“minimum” needs of USAF for pene- 
tration, as do the F-84E and F-S6D. 
Production procurement of all is 
planned in fiscal 1951 with deliveries 
of F-8Ss, F-90s and F-93s scheduled 
late in calendar 1951. 

In aircraft design, goal of USAF 
development remains aimed at longer 
range, greater speed and higher alti- 
tude. 

Currently, USAF has in produc- 
tion only one heavy bomber, the B-36. 
Boeing’s XB-52 is scheduled in fiscal 
1931 funds for prototype delivery in 
1952 but may be held' off in favor of 
a sweptwing, turboprop version of the 
B-36. capable of 500-mph. speeds at 
50,000 ft. 

► Medium Bomber— Meanwhile, im- 
proved wartime bombers, the B-29 and 
B-50, remain the backbone of USAID’s 
medium bombardment groups. These 
will be augmented during calendar 
1950 by Boeing B-47 jet bombers for 
the Strategic Air Command. 

Several jet-powered light bombers 
have been developed for light bombard- 
ment and ground support activities. 
But the North American B-45C re- 
mains the only aircraft in production 
for replacement of the piston-engine 
B-26 and will be assigned to tactical 
ground support, 

► Trainers Lacking— USAF and Navy 
are concerned about the lack of ade- 
quate single and twin-engine trainers. 
Most current trainers are modernized 
versions of wartime types with inade- 
quate capabilities. Pressing need of 
both services is for an economical twin- 
engine trainer to fill a dual role of 
pilot trainer as well as light utility 

Joint plane design group established 
by the air committee of Munitions 
Board is currently working out details 
of specifications for a design competi- 
tion. It will be announced late this 
spring. 

► Evaluation Scheduled— USAF’s North 
American T-6G single engine trainer 
and the Navy Beech SNJ can meet 
normal peacetime training require- 
ments. But neither craft is considered 
wholly adequate by its respective serv- 

A new single-engine evaluation com- 
petition is also scheduled for several 
prototypes such as the North American 
T-28 and Fairchild T-31. A quantitv 
production contract from fiscal 1951 
funds will be the winner’s prize award. 

During fiscal vear 1949 Air Force 
research and development studied 
methods and techniques in the con- 
duct of intercontinental air warfare, 


under Project Rand. Studies are aimed 
at bringing the scientific viewpoint to 
bear upon normal military problems 
connected with the successful perform- 
ance of the Air Force mission. 

► Research Programs— In basic research 
Air Force has emphasized the following 
programs (in descending order accord- 
ing to research and development funds 
expended): 


Program 

Electronics 

Guided missiles 

Laboratory equipment . 

Armament 

Equipment 

Facilities 

Special weapons 

Propeller 


Cost 

$30 million 
25 million 
25 million 
15 million 
10 million 
10 million 



7 million 
6 million 


Less than $5 million each was ex- 
pended on Air Engineering Develop- 
ment Center, all weather, aero-medical, 
engine shops, flight test, materials, en- 
gine standards, and climatic hangar 
study projects. 

► I lelicopter Program— USAF. Armv 
and Navy place heavy emphasis on 
helicopter development. The improved 
Piasecki H-21 quantity procurement 
following a recent competition repre- 
sents USAF’s "go” signal in helicopter 
fields. 

Both the USAF and Army are en- 
thusiastic over design performance 
estimates of the Piasecki XH-16 which 
is expected to make its first flight in 
mid-1952. It will incorporate two- 
speed superchargers, all-weather flight 
capabilities, automatic pilot and instru- 
mentation for blind flight. 

lleavy-duty XH-17 (flying crane) 
helicopter is under development and is 
scheduled for flight in 1953. Com- 
panion development of large rotor 
blades and ramjet power systems are 
currently bogged down by high fuel 
consumption and noise level. Army, 
meanwhile, continues pressing for de- 
velopment of a one-place lightweight 
helicopter to perform quick, low alti- 
tude reconnaisance and liaison missions. 

► PropuLsion Program— In aircraft pro- 
pulsion, USAF will concentrate limited 
funds on turbojet engines and rocket 
assisted takeoff (RATO) units for all 
new combat fighter and bomber de- 
sign. 

Research emphasis is also placed 
on decreasing fuel consumption, and 
minimizing the amounts of critical 
materials needed in jet engine con- 
struction. The piston engine, however, 
by virtue of its economical fuel con- 
sumption. reliability, flexibility, and 
high altitude performance, remains the 
foremost propulsion unit for heavy 
bombardment aircraft. The improved 


R-4360 engine, in its forthcoming com- 
pound version is in production for 
USAF. 

AMC’s Aero-Medical Lab tests with 
prone pilot position have been so suc- 
cessful that design requirements are 
being compiled for a prone position 
experimental fighter. These will be 
submitted to manufacturers for cost 

Indicative of emphasis placed by 
USAF’ on long-range research and de- 
velopment activities, in lieu of build- 
ing to 70 groups, is the new post of 
deputy chief or staff for research and 
development, plus prior elevation of 
USAF field office for atomic energy 
to command status and redesignation 
to Special Weapons Command. 

► AEDC Urgency— The Air Engineer- 
ing Development Center, $100 million 
segment of the $256 million unitary 
wind tunnel program authorized by 
Congress, will have a tremendous im- 
pact upon the technical development 
and subsequent evaluation of air weap- 
ons, Urgency of engine research and 
aircraft design problems will cause 
AEDC to be ready for full operation 
in 1955, ahead of its present time- 
table. 

While technological progress has 
pushed aeronautical science to high 
levels, tactical application of derived 
performance has not been comparable. 
Air strategy is still sketchy and imprac- 
tical. 

This deficiency does not lie ex- 
clusively on those charged with tactics 
but is equally a problem for those en- 
gaged in electronics and weapons re- 
search and development. For the most 
part, weapons currently in use are 
interim, or because of experimental 
nature are not in quantity production. 
As a result air strategy for battle is, as 
yet. not practicably crystallized. 

► Ground Support— Air strategy and 
tactics are of vital concern to the Army, 
which is striving for complete air mo- 
bility. Similarly. Army is dependent 
upon USAF for tactical support of its 
ground troops. In the former, progress 
has been sufficiently stable: in the latter. 
Armv has lodged a bitter complaint 
with' the JCS. 

While long-range bombing retaliatory 
strategy is the nation’s plan for hold- 
ing off all comers. Army strategy has had 
to be drasticallv revised. This came 
with USAF’s decision to hold to 15 
bomber groups and 23 light bombard- 
ment and fighter groups under presi- 
dential orders for a 46-group ceiling. 
Rift in USAF-Army joint plans con- 
cept is result of Air Force decision to 
maintain only one group for tactical 
air support activity. 

► ANG Role— Air Force claims tactical 
air power isn’t lagging in relation to 
assigned missions and "available ap- 
propriations." Additionally, USAF 


AVIATION 


claims Air National Guard strength 

first outbreak of hostility consists en- 
tirely of groups equipped for air de- 
fense and support activities of land and 
sea activity. At an M-Day, USAF sees 
a possible 80 percent of total combat 
air forces ready to do battle for land, 
sea personnel. 


fare crystallized, the Navy has moved 
to a complete revision of strategy, a 
regrouping of fleet units in keeping 
with a curtailed budget, and heavy 
emphasis on quality instead of quantity 
in its air arm. 

Resultant strategy of the Naval air 
arm has settled to development of 
heavy fighter-bomber types with a defi- 
nite shift in air research from speed to 
long-range characteristics. Where USAF 
pursues an eventual all turbojet fighter 
force by 1955, Navy presses research 
toward development of the turboprop 

► I ligli Speed Props— Decision of Navy 
to push turboprop research is based 
upon a recent engineering study con- 
firmed by NACA which not only vali- 
dated Navy's evaluation study on high 
speed propellers, but labeled claims as 

Coordination of the "new” Naval air 
power as complementary to USAF. 
will give this nation a theoretical all- 
around military air potential when tacti- 
cal mobility of fast carrier forces and 
extreme-range carrier bomber-fighters are 
added to the B-36 concept. 

► Scaling Down— Expansion of Naval 
aviation originally planned for fiscal '49 

Fiscal '50 has continued the scaling 
down of Naval air strength. In June, 
1949, the air arm consisted of 5590 
fleet combat, combat support and shore 
establishment craft; 2142 USNR craft: 
and 5324 aircraft non-operational and 
in storage. At the beginning of 1950 
this force had shrunk to 4900 fleet com- 
bat, combat support and shore establish- 
ment craft: 1900 USNR craft and 
550 aircraft non-opcrational and in 
storage. 

Scheduled for still further curtail- 
ment in fiscal 1951. Navy has asked for 
funds to permit operation of only 4367 
combat and combat support planes plus 
1840 planes for reserve activities. This 
would place approximately 500 cur- 
rently operational aircraft in storage for 
a total of 6200. These would be with- 
drawn through fiscal '51 as replace- 


Army isn't convinced and apparently 
JCS wasn’t too sure because it charged 
AFF with establishment of an airborne 
center which will promote airborne 
doctrines, revise tactics and evaluate 
planes and airborne materiel. Trend 
for development of aircraft for tactical 
air purposes will be increasingly evident 


ments to offset a proposed 40 percent 
reduction in procurement of modern 
replacement aircraft. 

► 769 Planes— Estimates for 1951 con- 
template Navy aircraft procurement of 
S690 million including SI 24 million 
contract authorization which was 
granted but not obligated in 1950. If 
approved, this program will provide for 
769 new aircraft with an airframe 
weight of 8.1 million lb.— 1.2 million lb. 
airframe weight gain over fiscal 1950's 
estimated total of 6.9 million lb. for 
768 planes. 

Navy carrier groups are undergoing 
reductions, with a total planned fiscal 
1951 reduction from 14 groups to nine. 
Anti-submarine escort carrier squadrons 
will be cut from eight to seven and 
patrol squadrons from 30 to 20. The 
Marine air arm is being cut nearly in 
half, from 23 to 12 fighter squadrons. 

► Carrier Modification— Wliile actual 
operating strength is drastically reduced. 
Navy continues modification of its air- 
craft carriers to meet the need of new. 
heavier carrier planes. Several carriers 
ot the Essex class arc being equipped 
with strengthened flight decks, in- 
creased capacity catapults and gasoline 
handling capacities. 

Since Congress and Defense Depart- 
ment arc designating the major share 
of the total budget for the U. S. Air 
Force. Navy is concentrating on proto- 
types and sendee test quantities of 
planes so that it can “be ready for ex- 
pansion.” Outcome of evaluation tests 
of the new Convair XP5Y-1 will deter- 
mine Navy's course on establishing a 
water-based Naval air force to supple- 
ment carrier groups. Flying-boat fighter 
Skate development will also be resumed 
in fiscal 1951 to prove out water- 
based trend. 

► Aircraft Contracts— In current fighter 
tvpes, the McDonnell F2I4-2 and 
Chance Vought F6U-1 are the most 
recent to enter sendee use. The Navy 
is not wholly satisfied with the existing 
F2H-2 and does not class the F6U-1 
“first line.” 

Out of fiscal '50 funds Navy has or- 
dered 140 F2H-2 Banshee fighters 


equipped with droppable wing-tip tanks. 
Later version Banshee is due for heavier 
thrust engines (replacing Westinghouse 
J- 34) to provide improved combat ef- 
fectiveness and all-weather capabilities. 
F2H-2 is now undergoing night evalua- 

• Douglas F3D now entering service 
use is rated as Navy's top all-weather 
fighter and 70 F3D-2s have been or- 
dered from fiscal '50 funds. Although 
current version has neither speed nor 
rate of climb of the F2II or F9F, pro- 
duction schedules for fiscal ’51 in- 
clude F3D-3 modification providing 
greater speed, rate of climb and combat 

F3D-3 is scheduled for procurement 
from fiscal ’31 funds and will be avail- 
able for service use in 1952. In per- 
formance the F3D-2 compares with 
USAF's F-S9. Douglas was also given 
contractual authoritv for 53 more 
AD-3s. 

• Grumman Aircraft has received or- 
ders for 242 F9F-4 and 3s. The F9F-4, 
which will be powered by late model 
Allison J-33 engine, will extend service- 
ability of the current fighter. The 
F9F-5 version uses the Pratt & Whit- 
ney 6250-lb. thrust (8000-lb. thrust 
with afterburner) J-48 engine expected 
to provide more speed, shorten climb 
time and raise combat ceiling consid- 
erably. 

Grumman was also awarded a con- 
tinuance contract for 72 AF anti- 
submarine attack planes. Previously 23 
were ordered from fiscal '49 funds. The 
AF contract will be divided equally 
between the AF2W and AF2S. Gruin- 
man’s XF10F, a radical new type which 
came off the drawing boards in 1947. 
is scheduled for flight early next year 
and is expected to go into service use 
some time late in 1952. 

• Chance Vought aircraft division of 
United Aircraft has been awarded a 
contract for 60 F4U-5N night-all- 
weather versions of the piston-engine 
Corsair. Contract for XF7U-2 Cutlass, 
has been temporarily withdrawn from 
fiscal '50 schedules pending revision of 
production costs. It is likely to begin 
service use late in calendar' 1950 and 
will use heavier thrust engines than 
XF7U-1, plus droppable wing-tip tanks 
which will provide for an increased 
range to bring it to full Navy per- 
formance expectations. 

• Lockheed aircraft received an order 
for 45 P2V-5 Neptune patrol bombers 
and 10 Navy TO-2 versions of the 
USAF hvo-place jet T-33A trainers. 

• North American got a contract for 
1 5 more AJ-1 three-engined attack 
bombers. 

• Glenn L. Martin will build five P5M 
twin-engined flying boats from fiscal '50 

• Piasecki was given a production order 
for five HUP seven-place helicopters. 


Navy’s New Role in Air Power 

Anti-submarine job shifts Naval interest to heavy long- 
range bomber types; turboprop research pushed. 
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U. S. Air Force and Navy Aircraft 
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Republic F-84E Thunderjet 






Consolidated Vultce XF-92A 
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Pilots demand it! 
Instruments deserve it! 


ECLIPSE-PIONEER 


age to insure operation of their electric flight instrument group. For 
they know that even the finest instruments money can buy, are 
reduced to dangerous liabilities when faulty power renders them 
useless or causes them to give incorrect indications. Eclipse- 
Pioneer’s answer is a two-component package consisting of a 
lightweight ENGINE DRIVEN ALTERNATOR, and a small, panel- 
mounted POWER FAILURE INDICATOR. Normally, the small black 
face of the indicator is inconspicuous in its mounting near the gyro 
horizon, but if conventional power becomes faulty, a fluorescent 
disk instantly appears — giving the pilot approximately four 
minutes to switch to standby power before the gyros will precess. 
Two alternators are available for this system; one for electric gyro 
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Parker 


NEW 75 PSI GATE VALVE 


MORE COMPACT... 
MUCH LIGHTER... 
BETTER SEALIHG 


TUBE FITTINGS • VA1VES 


Among U. S. Military Planes . . . 




North American YF-93A Lockheed P2V Neptune 
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Among U. S. Military Planes . . . 
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It’s eas y to do business with 

BENDIX INTERNATIONAL 


AND HEM'S WHY: 

» One source of Supply. 

• Consolidation of Shipments. 

• Preparation of Engineering Specifications. 

• Personnel that speak the various languages 
used in world-wide trade. 

• Engineers in the field to assist in — sales — 
installation — maintenance. 


• Rapid, efficient service with regard to ship- 
ments, quotations and orders. 

• Preparation of all paper work in relation to 
export licenses for aviation and communi- 
cations equipment. 

• The development of complete systems for 
airborne or ground communication. 

• Distributors located at strategic points 
throughout the world. 


Choose Bendix Products 
for Every Aviation Need 








jj^jhen you buy Bendix International Products, 
you command the manpower of a complete aviation 
service organization. This large family of experts 

Lai installation and maintenance. Add to this the 
quality which has made Bendix aviation products 
famous around the world and you will agree that it 
pays to standardize on Bendix International— for 
efficiency, reliability, economy and service. 

BENDIX INTERNATIONAL DIVISION of 
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MANUFACTURING 


Aircraft Industry Shows Production Gains 



Manufacturers now 
stronger than at any 
time since war’s end. 

By Alexander McSurely 

U. S. aircraft makers are beginning 
1950 with two good years of production 
behind them and a third, even better, 
ahead. As a result, company-for-com- 

E any, the industry is in better financial 
ealth than at any time since postwar 
adjustments put war-swollen aviation 
companies through the wringer. 

(In 1944 the aircraft industry ranked 
first. In 1948 it ranked 44th, In 1949 
it was rated between 1 5th and 20th by 
the Department of Commerce.) 

► Sales Up— Airframe, engine and pro- 
peller companies ran their 1949 ship- 
ments up to $1.7 billion, a dollar value 
increase of a quarter-billion over 1948 
sales. In terms of airframe pounds, de- 
liveries totaled 36.4 million as compared 
to 34.5 million in 1948. 

► Profit Higher— Aggregate net profit for 
the aircraft industry for 1949 before 
renegotiation was expected to be slightly 
larger than in 1948. Since a major part 
of 1948 and 1949 fiscal year earnings 
are subject to renegotiation, there was 
no official interpretation to indicate 
the level of profits after renegotiation. 

A new Standard & Poor industry 
analysis for 1949 reports that of the 
principal companies Boeing, Convair, 
Douglas, Grumman and Martin showed 
sharp improvement: North American 
showed moderate gain, while Beech, 
Curtiss- Wright, Lockheed and Republic 
showed declines and Northrop reported 
a loss. The analysis forecasts for 1950 
that Bell, Boeing, Convair and United 
Aircraft appear headed for important 
profit increases; Curtiss-Wright, Fair- 
child Engine & Airplane. Grumman. 
Lockheed and Martin, will make moder- 
ate gains: Douglas and North American 
will continue to show comparatively 
large earnings: Beech is likely to show 
a substantial decrease, and Northrop 
mav again show a loss. 

► Floor Space— An Aviation Week 
Survey of plant floor space in the air- 
craft industry showed an incomnlete 
total of 56.406,752 so. ft. for 1950. as 
compared to 52.958.218 sq. ft. for 1949. 

Military aircraft production contin- 
ues to represent the bulk of the indus- 
try’s output. In 1949 81 percent of the 
airframe pounds, and 82 percent of the 


dollar value delivered was military. 

► 2500-2600 Planes— Aircraft Industry 
Assn, estimated that 1949 military air- 
craft production exceeded the 1948 pro- 
duction by from 200-300 airplanes. AIA 
put the 1948 total at around 2300 

Civil airplane production meanwhile 


slumped numerically as 1949 showed 
production of about 120 airline trans- 
port planes, an additional 45 smaller 
twin engine executive craft and about 
3400 personal planes. In comparison 
1948 snowed about 260 commercial and 
executive and 7039 personal planes. 

► Minimum Levels— Comparison of the 
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present industry state with the mini- 
mum levels set by the President's Air 
Policy Commission for peacetime pro- 
curement to maintain an adequate level 
on which to build wartime expansion 
shows the 1950 level of 30 to 35 mil- 
lion lb. is within the 30-40 million lb. 
level proposed by the Commission. 

As to meeting the 70-group Air 
Force schedule also called for by the 
Commission, however, the present pro- 
curement schedule is far from adequate 
due to the Truman Administration and 
Secretary Louis Johnson impounding 
funds which Congress had appropri- 
ated to strengthen the Air Force beyond 
the 48 groups allowed by the adminis- 
tration. 

► Less Than 1100-Best schedules avail- 
able (as this is written) for 1950 pro- 
curement call for less than 1100 air- 
planes for both USAF and Navy as 
opposed to the peak of over 5000 a year 
required for the original 70-group pro- 
gram. 

Indications are that if USAF is held 
to the limited procurement schedule 
now set, only 32 groups out of the 48 
group Air Force now set as the mini- 
mum will be equipped with modern 
postwar combat craft, while the remain- 
ing 16 groups will be using old World 
War II planes, taken out of storage. 

► Manufacturing Methods — Industrial 
planning and studies of modernizing 
manufacturing methods in order to pro- 
duce more efficiently the stronger air- 
craft structures and more powerful en- 
gines needed for the high speeds into 
which modern warfare has moved since 
World War II, are expected to play 
even a more important role in 1950 air- 
craft production than they did in the 
year just closed. 

Notable example of such production 
engineering is the recent opening by 
USAF of a manufacturing methods pilot 
plant at Adrian, Mich., where huge 
forging presses and extrusion presses 
arc being installed for experimentation 
and study on new forging techniques 
and procedures. 

► 40 Projects-Fnginccring representa- 
tives of principal USAF contractors met 
at Dayton this month to discuss 58 proj- 
ects for improving manufacturing tech- 
niques and to select 40 of these to be 
undertaken with USAF funds. Some 
fields suggested for investigation in 
such projects include: 

• Precision castings to produce whole 
aircraft and missiles. 

• Development of automatic stack 
routing and drilling equipment. 

• Hot fanning of non-ferrous metals. 

® Further development of the forming- 
bv-stretching process. 

• Automatic welding of aluminum and 
of magnesium. 

Important impact on the entire U. S. 



Why Top Airframe Manufacturers Specify 


Ufauf 


AIRCRAFT HEATING 



South Wind Production Facilities are specifically adapted to 
the specialized techniques of aircraft parts production. Only 
government certified welders, for example, work on South 
Wind aircraft heaters. This heli-arc welding of the tube bundle 

skill to withstand the great thermal stress of exhaust-gas flow 
in high-altitude operation. 
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Alcoa Aluminum flew to 
Catalina with Glenn L. Martin 


It was man's first flight over Pacific waters. Perched precarious- 
ly on a hydroplane of his own design, Glenn Martin flew the 
33 miles from Newport Harbor, California to Catalina Island 
on May 10, 1912. Although his pusher plane was mostly 
wood and fabric, its 8-cylinder Curtiss engine had a crankcase 
and water tubing of Alcoa Aluminum. And small pieces of 


Alcoa pioneers again with 
Ro//-tapered Aluminum Sheet 
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aircraft industry is expected to be felt 
in 1950 from the produceability speci- 
fications which the USAF now is finaliz- 
ing. Objective of these specifications is 
to insure to the greatest possible degree 
that military aircraft designs selected 
for development shall be capable of 
quick adaptation into high volume pro- 
duction in the event this is required. 

► Produceability Data— Discussions have 
been held over the question of selecting 
the stages at which various produce- 
ability data for a design shall be re- 
quired. Industry has recommended 
that manufacturers not be required to 
submit produceability data with their 
preliminary design-bid proposals, and 
that detailed design produceability data 
be required only after contracts have 
been given for advanced design studies 
or prototype aircraft. It has been fur- 
ther recommended that manufacturing 
produceability studies and data shall be 
supplied only in competitions for pro- 
duction contracts. 

Factors entering into produceability 
evaluation include such things as: use of 
critical and of nonstratcgic materials; 
interchangeability of structural items; 
breakdown of equipment installations; 
description of unconventional manufac- 
turing techniques and processes: break- 
down of structure and major compo- 
nents: construction including major 
service joints and major structural mem- 



► Subcontracting— Effect upon the in- 
dustry of subcontracting is expected to 
be more far-reaching in 1950 than in 
1949. Contracting for the Boeing B-47 
six-jet bomber and for the General 
Electric J-47 turbojet engine, used in 
the same airplane, were notable experi- 
ments in 1949 with subcontracting parts 
and sub-assemblies on this plane and 
engine to hundreds of smaller manu- 
facturers. 

Meanwhile other industrial planning 
programs are being developed with vari- 
ous manufacturers to permit licensing 
other manufacturers to produce a com- 
plete article, such as an engine, or air- 
planes, and to get into production 
promptly on this article. 

► Standardized Requirements — Still 
greater unification among the military 
services buying from the aircraft indus- 
try is likely to be reflected also even 
more in 1950 than previously, on air- 
craft production. Purchases of such 
items as trainers, engines, propellers 
and virtually every item that is not 
peculiarly adapted to one service’s spe- 
cial needs, will follow the trend toward 
standardization. 

Production of guided missiles, or 
pilotless aircraft, while subordinated in 
volume to piloted plane production is 
being projected at increasingly larger 
rates in the early future. 
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Engine Industry Still in Transition 

Piston powerplants have wide utility, but turbojet and 
turboprop looming larger in production picture. 


Live years after the heavy impact of 
the jet revolution in aircraft propul- 
sion, the U. S. engine industry is still 
in a state of transition with no very 
clear course looming for the future. 

Contrary to some of the enthusiastic 
postwar predictions of five years ago, 
the turbojet has not yet become the 
universal aircraft power plant. About 
half of U. S. engine production during 
1949 was still devoted to piston engines. 
Turbojets accounted for the remainder 
of production with the turboprop just 
beginning to emerge at year’s end as 
a production item. Rocket and ramjet 
engines are still in early experimental 

► Wide Choice— The most significant 
fact in the present aircraft power pic- 
ture is that the airplane designer is now 
confronted with a variety of basic power- 


plants each of which are peculiarly 
suited for particular jobs. No jack-ot- 
all-trades has emerged from the post- 
war power picture to match the prewar 
stature of the piston engine. 

This has created a new and expen- 
sive problem for management of engine 
companies. They must now have two 
or more design staffs if they are in de- 
velopment work on more than one 
engine type. 

Where speed is the primary require- 
ment, the turbojet rules supreme. 
Where range and altitude are essential, 
the piston engine continues unchal- 
lenged. For medium altitude opera- 
tions where a compromise between 
speed and range is necessary, the turbo- 
prop is edging strongly into the picture. 
Where the rocket and ramjet will find 
their forte is not yet clear. 


► Compromises— Indicative of the power 
compromises that now face the air- 
craft designer is the generation of com- 
posite-powered aircraft in Naval Avia- 
tion where piston engines are used to 
get long-range cruise, and combined 
with turbojets for relatively short bursts 
of high speed. 

Examples of these hybrids are the 
Martin 1’4M using two Pratt & 
Whitney Wasp Majors and two Alli- 
son J-33 turbojets and the North Ameri- 
can AJ-1 using two P & W R-2800 pis- 
ton engines and a single Allison J-33. 

► Turboprop— One of the most sig- 
nificant events of last year in the 
American engine field was the entrance 
of the turboprop into the powcrplant 
potpourri. Turboprop development in 
the U. S. has been kept alive by the 
Navy which saw in it a solution to the 
operation of long-range patrol planes 
and carrier-based bombers of increased 
size. U.S. Air Force has blown hot 
and cold on the turboprop. 

Less than 18 months ago USAF 
proposed to hang turboprops on all 
(Continued on page 53) 
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Two new rocket fuel valves 



These fuel valves were designed and 
produced by Hydro-Aire for a new 
research rocket powered aircraft. One is 
actuated pneumatically, the other electrically 
to provide greatest utility in different 


installations. Research, precision and 
experience have put Hydro-Aire products 
into every jet, every fighter, every 
bomber and every transport. For the 
new and unusual in design, product and 
proved performance look to Hydro-Aire. We 
can help you solve some of the complicated 



HVDRO-AIR-E 


■bank, California 
00 Fifth Avenue 
Jew York, N. Y. 


problems of a growing aviation industry. 

call or write us today! 


U.S. Gas Turbine Engines 




( Chromel-Alumel motsrfal 
TC-2714-2). 


1/UWL 


From the beginning of American development on jet propulsion. 
Revere engineers have worked closely with United States 
aircraft and engine manufacturers, engineering and developing 
many thermocouples and pressure tubes now accepted as stand- 
ard by the United States Air Force. 

Revere has devoted years to research in the field of measur- 
ing and controlling temperatures and pressures. This special- 
ized engineering experience enables Revere to produce highly 
accurate temperature, airflow and liquid measuring instruments. 


TR-2860). 


21156-A, 


MANUFACTURERS 


PRECISION 


INSTRUMENTS FOR AIRCRAFT AND INDUSTRIAL APPLICATIONS 
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WRIGHT 


Aeronautical Corporation a Wood-Ridge, New Jersey 


~'W" 


80,000 (eel, was built in cooperation 
Advanced research and experiment . . . applied to super- 
sonic >gm [ets is one important phase of Wright Aeronau- 

tical's ftng-range development of power for air progress. 


its new bombers including the Boeing 
B-52 and B-55. Then it became con- 
vinced that turbojet progress would be 
so rapid as to make an interim phase 
of turboprops unnecessary. Now with 
the anticipated range and power de- 
velopments in turbojets still a long 
way around the comer, USAF has 
swung back to turboprops and probably 
will draw heavily on the Navy-financed 
projects for its heavy bombers and 
transports. 

The Allison T-38 of 2750 eshp. and 
the double T-40 unit of 5500 eshp. 
made the initial dent in what had been 
complete British superiority in this 
field. Tire T-38 axial-flow was the first 
Allison contribution to gas turbine de- 
sign, all other Allison-produced jet en- 
gines having been designed elsewhere. 

Of the original turboprop field that 
once included General Electric, West- 
inghouse, Chrysler, de Laval and 
Curtiss-Wright, only Pratt & Whitney 
and Northrop, in addition to Allison, 
are still active contenders. A turboprop 
of Pratt & Whitney’s own design has 
been running on a test stand for more 
than a year. The Northrop pusher Tur- 
bodyne (XT-37) was being readied for 
installation in a Flying Wing test bed 
when USAF shut if off. 

► Propellers— One corollary of the turbo- 
prop development has been the new 
vista opened for propellers. Research 
by NACA, Aeroproducts, Hamilton 
Standard and Curtiss has indicated that 
a supersonic propellor is feasible and 
that the turboprop engine can utilize 
its potential powers to drive combat 
aircraft at speeds in excess of Mach 1. 

This indicates a brighter future for 
both turboprop engine and propeller 
in combat planes as well as fast-burgeon- 
ing commercial prospects. Allison is 
already making a test installation of the 
T-38 in the Convair-Liner transport 
and most airframe manufacturers with 
transport designs now flying are study- 
ing application of the turboprop to 
their existing airframes. 

► Turbojets— The year saw two sig- 
nificant developments in turbojets. 
First, the surprising renaissance of the 
centrifugal-flow jet as exemplified in 
the Pratt & Whitney J-48 and Allison 
J-33. With official ratings of 6250 lb. 
static thrust for the J-48 and 5400 lb. 
for the J-33, they were the most power- 
ful jets now flying in this country. 
Further development of the centrifugal- 
flow type now promises to attain power 
ratings that were once thought prac- 
tical only through use of axial-flow 
designs. 

Second, axial-flow development also 
registered remarkable, though unpub- 
licized, gains during the year. Progress 
of axial-flow designs now makes it safe 
to predict that they will bring the jet 
engine to the 10,000-lb. static thrust 
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$1,270,000,000 including, in addition to aircraft anti engines, propellers and parts ($47,000,000) 
other products and services ($84,000,000). 



More Aircraft Jobs in 1949 

July showed year’s peak with 259,000. Employment 
highest in ’‘aircraft” class of four special categories. 


goal in less than a decade after the first 
operational use of turbojets in this 
country. 

The field of really large axial-flow jets 
is now the hottest competitive segment 
of the engine business. Westinghouse 
and Pratt & Whitney, with its own 
axial-flow design, are currently leading 
the pack. But Allison. General Elec- 
tric and Wright are still very much in 
the race. 

► Piston Engines— Piston engine de- 
velopment still continues. Both Wright 
Aeronautical and Pratt & Whitney have 
developed compounded versions of 
their most powerful piston engines that 
offer an economy of operation that can- 
not be ignored in airline economics or 
the military demands for range. 

The Wright compound version of 
the R-3350 is scheduled for use in the 
Lockheed P2V Navy patrol bomber and 
the Douglas AD-2 series of Navy attack 
bombers. The P&W compound ver- 
sion of the R-4360 is in an advanced 
development stage with installation 
scheduled for late models of the B-36. 

► Methods— Engine manufacturing 

methods have shifted away from the 
heavy metal-cutting processes typical 
in piston-engine production to the pre- 
ponderance of sheet-metal working in- 
volved in making jets. In the early 

E liases of jet manufacturing, the man- 
ours required are about equal to 
piston-engine production. However, as 
a manufacturer acquires more skill on 
the jet process, the manhours shrink. 

Cost of production per horsepower 
is about the same for both types of 
engines. Interchange of production 
workers is also feasible between piston 
and jet operations although a much 
higher percentage of sheet metal work- 
ers arc required for the latter. Jets are 
easier to assemble than piston engines, 
with most of the difficulties encoun- 
tered in the precise manufacturing of 
detailed parts such as turbine blades. 
► Outlook— Outlook for future engine 
business indicates that the volume of 
business in prospect for the next five 
years will not be sufficient to support 
rofitable operations for the five major 
rms now in the field. Intensification 
of competition for the business avail- 
able is a symptom. 

Of the five major manufacturers, only 
Pratt & Whitney lias active projects in 
all three basic types of aircraft power 
—piston, turbojet and turboprop. Alli- 
son, now the largest producer of turbo- 
jets, is also entering production of 
turboprops. Wright’s main production 
continues in piston engines and their 
compounded versions, with continued 
experimentation in turboprops and 
rockets. Westinghouse and General 
Electric are concentrating both produc- 
tion and research primarily on the 
turbojet. 


Employment in aircraft and parts 
plants slumped toward the end of 
1949, but wound up the year still about 
10 percent higher than the average for 
1948 and 1947. 

Jobs followed their usual pattern, 
with rising employment during the 
first part of the year and a decline in 
the second half. The year started with 
254,900 employes in January, hit a 
peak of 259,600 in July, then’dropped 
to 248,800 in November, according to 
the Bureau of Labor Statistics. Decem- 
ber figures, when they came in were 
expected to show no change from No- 
vember. 

For the first time, BLS has divided 
aircraft employment into four special 
categories: 

• Aircraft. This group is composed of 
58 plants making complete aircraft, 
such as airplanes, gliders, dirigibles and 
balloons, and may also manufacture 
aircraft parts and auxiliary equipment. 
They were the largest group, providing 
163,100 jobs in November. 

• Aircraft Engines and Parts. There 
are 57 companies in this group, em- 
ploying the second largest number of 
workers— 51,300 in November. Im- 
portant products are internal-combus- 
tion and jet-propulsion engines, engine 
mount parts, air scoops, turbo-super- 
chargers, lubricating, cooling and ex- 
haust systems; non-electric starters and 
aircraft engine pumps. 

• Propellers and parts. Thirteen com- 
panies in this group, employing 8100 


in November, make variable and fixed 
propellers and propeller parts such as 
accumulators, blades, feathering pumps 
and governors. 

• Other parts and equipment. These 
companies, numbering over 200, em- 
ployed 26,300 in November. They 
make aircraft parts and auxiliary equip- 
ment not classified elsewhere. Aeronau- 
tical instruments and aeronautical elec- 
trical equipment are not included, 
either. 

Last year BLS did two things to 
improve the aircraft employment sta- 
tistics along with its other scries. 

It abandoned the old industry clas- 
sifications of the Social Security Board 
and shifted to the Standard Industrial 
Classification Code used by the Bu- 
reau of the Budget. And it adopted a 
new "bench mark” based on actual 
1947 employment. 

Previously, BLS reported aircraft 
employment in only two groups— air- 
craft and parts (excluding engines) and 
aircraft engines. 

BLS checked all employers in 1947 
as to their products. This enabled BLS 
to weed out of the aircraft statistics 
those companies which had switched 
to other products after the war. It also 
added other companies that had en- 
tered the industry-. Thus, the statis- 
tics were made more accurate. Spot 
testing in 1948 showed no significant 
shifts in or out of the aircraft field. 

Month-to-month changes in em- 
ployment are determined by sampling. 
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The new Sperry H-5 Gyro-Horizon features the fastest 
gyro erection device yet developed to help transports 
reduce ground time and gain flying time. The initial 
erection cycle is completed in 30 seconds after the main 
switch is turned on . . . permitting immediate take-off. 
This advanced artificial horizon promotes airline 
schedule reliability by thus expediting take-offs, saving 
valuable time on routine stops and turnarounds. 

The erection device which makes this possible operates 
in conjunction with a small remote power control unit. 
Other design changes feature latest developments for 
increased reliability and longer service life. Improved 
dial with larger miniature airplane increases angle of 


vision 40% . . . giving the pilot clearer visibility, easier 
and more accurate readings of bank and pitch. 

When the Gyro-Horizon is paired with the Sperry 
Gyrosyn Compass, the pilot gets attitude and directional 
indications he can rely on. Result . . . precise attitude 
and directional control regardless of visibility. 
other features of the H-s. Non-tumbling. . . no caging 
devices needed. Freedom of roll through 360 degrees. 
Gyro won’t tumble even during a complete loop. 

This new Gyro-Horizon is another example of Sperry’s 
advanced research and engineering timed to today’s 
advanced aviation service. Our Aeronautical Department 
will be glad to supply complete information. 
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“SIXTH SENSE" for the Automatic Pilot 

The new Kollsman Altitude Controller brings positive correction to automatic 
piloting for the precise maintenance of a selected altitude. Weighing only 
twenty-five ounces, this unit combines the famous Kollsman high-precision 
aneroid diaphragm, the recently developed Kollsman Synchrotel and an especially 
designed DC magnetic clutch. Sensitivity is such that the Altitude Controller will 
respond to as little as a two-foot change in altitude and motivate the autopilot 
accordingly. 

Testing now: a sister mechanism of the Altitude Controller — the Airspeed 
Controller, which will automatically maintain constant airspeed regardless of 
meteorological conditions. 

Here again is demonstrated Kollsman's unrivalled leadership in aircraft instru- 
mentation and control — especially wherein a pressure-sensitive element is the 
basic guide. Here is the name to be relied upon for solution of similar or allied 
problems in practically any industry. Inquiries invited. Address: Kollsman Instru- 
ment Division, Square D Company, 80-08 45th Avenue, Elmhurst, New York. 


KOLLSMRN AIRCRAFT INSTRUMENTS 



Aluminum Production 
Seen on Upgrade 

Aircraft manufacturers can look for 
an increase in the production of tapered 
aluminum sheet within the next six 
months. 

The big three in aluminum, Reynolds, 
Kaiser, and Alcoa, all have been work- 
ing on the problem of rolling tapered 
sheet under development contracts 
issued by the Air Force about a year 
ago. To date the problems have out- 
ridden progress, but progress is being 

About the best that has been done so 
far is a 15 to 20 ft. longitudinal (span- 
wise) taper on a threc-ft. width. And, 
in this experimental work, the tapers 
have not been completely uniform or 

K rfectly smooth. Trouble mainly has 
en the controlling of motors which 
operate speed and pressure on thq rolls. 
► Progress— Lately, however, progress 
has been made on lengthening the 
taper, and smoothing out the operation 
Reynolds, for instance, has on order an 
electronic motor control system which 
the company believes will eliminate the 
bumpy sheet and allow longer and wider 

'Although the Reynolds experiments 
have been on small mills, development 
of the new servo-mechanisms will allow 
rolling on larger equipment which 
means widths upwards from 60 inches. 
In other companys' mills widths may go 
as high as 1 20 in. Reynolds work on the 
material is being conducted at the Lister 
Hill, Ala., plant. 

Kaiser's Permanente Metals Corp. 
has been conducting research on tapered 
sheet at its Trentwood, Wash., mill. 
This company is progressing with the 
problem, although not too much in- 
formation has been made immediately 
available. 

► Taper Length Problem— Alcoa's huge 
new rolling mill at Davenport, Iowa, 
will allow that company to roll sheet to 
120 in. wide. Length of tapers are still 
a problem. Here again new servo- 
mechanisms or adaptation of current 
ones remain a problem. Demand for 
orders is thought to be holding back 
rapid advancement on the problem. 

In the past year, however, Alcoa has 
made considerable improvement in the 
flattening of the rolled product. Samples 
and some production has been going to 
a few aircraft manufacturers. 

The three companies have found out 
that it is virtually impossible to roll 
"sculptured sheet," and variated tapers, 
or to roll ribs on the underside of the 
tapered product. 

Various methods of rolling the 
tapered product have been tried by all 
three companies with little success out- 
side of the longitudinal roll. Cross-wise 
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If Y OU Use Stainless Steel Fastenings 
This Catalogue is a MUST for Your Files! 


Simply Fill Out the Coupon Below and Mail 
Today lor Your FREE Copy of This Catalog 







TWIN /faea/bt' 
keeps unequal loads 


solucion to the problem of providing ihrusc 
at an identical rate in separated locations. 
The improved Lineator incorporates a 
unique mechanical synchronization feature 
which keeps unequal loads positively in 
step. A light flex, shaft connecting sepa- 
rated units handles only the differential 
power. 





ACCESSORIES CORPORATION 

25 MONTGOMERY ST. • HIUSIDE 5, NEW JERSEY 
6126 MELROSE 1VE. • H0UTW00D 38, CALIFORNIA 


rolling (the opposite of longitudinal) 
failed to work. 

Another idea, involving the cutting 
of an ingot “on the bias," spacing the 
two wedge-cuts with a divider, then 
rolling the reassembled ingot, also has 
not worked out too well. The only 
realistic method developed so far is a 
longitudinally (perpendicular to the 
roll) rolled taper. 

Producers have found, however, that 
rolling offers one highly important ad- 
vantage, outside of cost, over milled 
slabs. Cladding a high-strength alloy 
core with a protective coat of pure 


metal can be done with rolling tech- 
niques. This cannot be accomplished 
in machining operations. 

Strikes Increase as 
Production Goes Up 

The number of strikes in aircraft and 
parts turned upward last year after a 
steady postwar decline. This change in 
the trend had been anticipated early 
last year because of the expanding air- 
craft program. 

There were at least ten aircraft and 


Personal Aircraft Exports* 


Chile . 
China . 
Colomb 
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Fr. Morocco .... 
Fr. West Africa. . 
Guatemala 


658.106 

318,875 

119,682 

83,985 

86,617 

1,953 

49,388 

40,601 

9,385 

7,611 

2,056 

4,789 

94,456 

8,830 

7,518 

35,922 

15,377 

2,260 


Philippines 
Portugal . . 
Spain 

Spanish Me 


nonths. None thereafter. 
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parts strikes last year compared with 
only eight in 1948. Tentative figures 
of the Bureau of Labor Statistics for 
the first half of 1948 list eight strikes, 
involving 9800 workers, who were idled 
289,000 man-days. In the second half, 
the Bell strike continued through Octo- 
ber and two more strikes occurred. One 
against McDonnell Aircraft lasted al- 
most three weeks. The other, only two 


Industry Unions . . . 




Piper; Pratt & Whitney and Hamilton Std. 
Div. of United Aircraft; Curtiss Propellers. 




Bring power or control 
to any point with . . • 
S.S. WHITE HfcfV* 


There's no simpler way to drive or 
control instruments and accessories 
from remote points, than with S.S 
White flexible shafts. No matter 
where a part is mounted, a shaft 
can be run right to the spot. 

Like electric wiring, S.S. White 
power drive and remote control 
shafts are readily installed out of 
the way. They can be run along 
contours and around intervening 
obstacles. And they’ll provide 
smooth, efficient operation over 
long distances as well as short. 

S.S. White flexible shafts come in 
a wide selection of sizes and char- 
acteristics, made to your specific 
length requirements. Write today 
for complete details. 


It contains basic information 
about flexible shafts and how 
to select and apply them. Write 
for your free copy today. 


S.S. WHITE 
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REPUBLIC’S LATEST JET FIGHTER 


Republic's XF91 Interceptor utilizes 20 Aerotec Float 
Switches to assure dependable indication and control of 
propulsive fuels. 

Acrotec’s proved record of efficient automatic controls 
on the thousands of F47's and F84's that have been and are 
in service earned its consideration when the XF91 was in 
the development stage. 

The XF91 is one of the many Navy and Air Force 
fighters that advantageously employ Aerotec's policy of de- 
signing a specific control for each individual problem. 

Whether the application calls for float switches, valves, 
diaphragm or bellows pressure switches, Aerotec's repre- 
sentatives throughout the country, specially picked for their 
knowledge of the aircraft industry, are ready to offer assist- 
ance on any automatic aircraft control problem you may have. 

Address all inquiries to The Thermix Corporation. 

Project & Sales Engineers 

THE THERMIX C0RP0RATI0H 

Greenwich, Conn. 

THE AEROTEC CORPORATION 


days, hit Robbins Engineering Co. 

Wien 1949 figures are compiled, 
they will show about a dozen strikes, 
involving some 10,000 workers and 
about 500,000 man-days of idleness. 

Other years since the war: 


Number Workers 
of Strikes . Involved 

1944 103 190,000 

1945 .... 85 150,000 

1946 .... 15 21,000 

1947 .... 10 3,500 

1948 .... 8 21,400 


Man-Days 

Idleness 

385.000 

581.000 

557.000 
67,900 

1 , 110,000 


Personal Aircraft 
Shipments 

Jan. — Dec. 1949 

Billing 

Manufacturer Aircraft (000) 


Chief 65 hp. 

Superchief 85 hp. 


Cub Special 


BC12D-85 

BC12D-65 

Texos Engineering 





^Military type sold to other than U.S. military 
customers: Ml months only; ’’includes ship- 
ments by Luscombe of 39. 8As; 103 8Fs and 
15 Scdons, valued ot $417,000. 


GREENWICH 


CONNECTICUT 



here’s a 


COMPLETE 

LINE 


You can fit your fastening job exactly from Cherry 
Rivet Company's complete line of blind rivets and 
high strength structural bolts. Look these fasteners 
over. Each one offers important time and money- 
saving advantages. 



CHERRY RIVET 


lengths, and material thickness tolerances than any other 


fastener 1s the ideal answor for most sheet metal fasten- 
ing jobs. Cherry Rivets meet the requirements for tl 



BUND BOLT 

sido of the work. Has shear strength characteristics of 


LOCK BOLT 

A high strength, structural, non-blind fastener for use 
where shear and tension loads are high. Lock Bolts will 
not loosen in service. Save considerable weight over nuts 







Quick picture of 

PRESCOTT AIRPORT Arizona 


Light aircraft operators reduce overhaul expenses 45% 

"We've extended the overhaul period on our privately 
owned light aircraft from 600 to 1100 hours by using 
RPM Aviation Oils," write L. E. Kershner and Floyd 
Murphey of Aircraft Sales Company, Prescott Municipal 
Airport. "This has cut our overhaul costs about 45%. For 
planes such as we have operated and are now operating, 
we are glad to recommend RPM Aviation Oil for more 
successful operation and less expensive flying hours. 


"No other lubricant we’ve used 
free from rust and corrosion. N 
with crankshafts, cylinder walls o 
to RPM Aviation Oil." 


o difficulty whatsoever 
ice the day we switched 


Key airline base-1 scheduled plus 11 passenger 
and 2 cargo non-scheduled airlines 


24-hour CAA 
radio and weather 
service 


Headquarters-Two flying schools 
6000-foot and 4400-foot paved runways-full taxi strips 


TIP OF THE MONTH 


of 

and weather 
facilities— 
they’re free." 

"Pilots could help themselves to safer, more 
pleasant flying if they'd only be sure to use the 
radio and weather facilities available at many 
fields. It's strange — but true — that some plane 
operators having radio equipment in their own 
planes pass up these facilities entirely." 

L. E. KERSHNER, Mgr., 

Aircraft Sales Company, Inc., Prescott Airport. 


;e advantage 
local radio 



Modern, round-the-clock service for all transient aircraft 

Prescott Airport's manager. Jack Bucher, explains: "Thanks to the 
large flow of airline traffic through Prescott Airport, visiting pilots 
from other fields may enjoy complete guest facilities here. That in- 
cludes a modern terminal building, cafe, overnight cottages, repair 
and overhaul services, and all Standard products — -powerful new 
CHEVRON 80/87 Gasoline, RPM Aviation Oils and Greases." 
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INDUSTRIAL FLYING 


Business Flying Builds Civil Air Power 



Use in agriculture 
and industry offers 
promise of continued 
growth. 

Increased use of the small airplane in 
business and industry, including agricul- 
ture, continues to promise the most 
potential for growth of civil aviation in 
1950. 

Substantial increase in business flying 
in 1948 over 1947 shows a trend of 
recognition by additional companies of 
the utility of the small plane for busi- 
ness travel and special industrial uses. 
A CAA aircraft-use study last year for 
1948, on which figures arc now avail- 
able, indicates approximately 40,000 
airplanes were used for business, and 
revenue purposes other than instruction 
or passenger hauling, or nearly half of 
the total of 89,550 civil aircraft exclud- 
ing airline planes, in the country. 

► Increase Shown— Survey showed in 
crease in business plane use, by hours, 
of 51 percent from 1,966,000 in 1947 
to 2,576,000 in 1948 and an increase in 
the number of planes used for business 
from 26,590 to 52,110. This was in 
spite of a 7 percent drop in the general 
use of private and nonschcdulcd com- 
mercial aircraft, from a total of 16,554,- 
000 hr. flown in 1947 to 15,157,000 hr. 
flown in 1948. 

Recently published “plane utility" 
booklet of Personal Aircraft Council of 
Aircraft Industries Assn, lists 110 in- 
dustrial, commercial and agricultural 
business activities surveyed as plane 
users, ranging from aluminum boat 
manufacturers, to water-treating equip- 
ment and including such dissimilar 
businesses as dental supplies, real estate, 
paper manufacturing and cheese proc- 

► Agricultural Use— A new CAA poll 
on airplane use in agriculture shows that 
in nine CAA regions 4908 aircraft (in- 
cluding 65 helicopters) are used for 
agricultural purposes by 1724 operators. 
Only 25 of the planes weigh more than 
5000 lb. each. Largest group is used 
as sprayers (1976) while 1064 others arc 
used as dust distributors, 58 as seed dis- 
tributors, 15 are fertilizer dispensers, 
and 1795 are combination agricultural 
planes designed to perform two or more 
of the functions mentioned. 

Latest January, 1950, figures on the 
number of executive aircraft represented 
in the Corporation Aircraft Owners 


Assn., Inc., New York, shows 124 air- 
planes listed. Of these 88 were twin- 
engine craft or larger so that only 56 
were of the single-engine five-place and 
smaller, planes. While COAC has 
grown considerably it still represents 
only a minute fraction of the total num- 
ber of business plane users, and it is 
probable that another organization. Air- 
craft Owners & Pilots Assn., has more 
business flyer members in the small 
plane owner category. (However, COAC 


as spokesman for business plane owner 
interests has already made its influence 
felt with CAA. Result has been better 
treatment from control towers and fixed 
base operators for executive planes than 
had been received heretofore by the 
single itinerant flyer, without organiza- 
tion backing.) 

► 1950 Projection— Analysis of single- 
engine plane sales of 1949 and pro- 
jection into 1950 leads to a conclusion 
(Continued on page 51) 
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Make atmosphere a part of your product 



Increases Usefulness, Life and 
Freedom from Maintenance of Many 
Types of Electrical Products 




uct . . . relay, transformer, flasher, timer, amplifier, 
vibrator or other electrical device ... it will only 
operate most reliably in "ideal" atmosphere. 
Electro-Seal Hermetic Sealing Service permanently 
surrounds your product with atmosphere free of mois- 
ture, dust, fungi or pressure changes . . . makes it 


For aircraft use, hermetic sealing guards against 
failure caused by varying air pressure and conden- 
sation, In industry, it provides a safe enclosure in 


hazardous locations and complete protection from 
dirt and dust. 

Let us show you how Electro-Seal Hermetic Sealing 
Service can add to the life and reliability of your 
product by making atmosphere a "built-in" port of 
the product. 

Enclosures can be made up by temporary tools to 
provide small quantities for engineering samples or 
limited production schedules. We invite you to send 
complete engineering information and samples of 
ports to be hermetically sealed. 


Electro-Seal Corporation 

946 LEE STREET • DES PLAINES, ILLINOIS 


that 1949 sales arc "about as low as pos- 
sible" and that 1950 planes sales will do 
at least as well, and probably show slight 
improvement. Shipments for 1949 by 
1 1 principal manufacturers totaled 
5358 planes in the year, slightly more 
than a tenth of the plane shipments by 
principal companies in their best post- 
war year, 1946, when 33,254 planes 
were shipped. 

Aviation Week forecast for personal 
plane sales for 1950, calls for another 
slim year, with approximately 4000 
planes sold. 

► Liaison Competition— However, light- 


plane manufacturers may benefit from 
such assistance as the liaison plane com- 
petition which USAF is conducting, in 
which 14 companies have indicated in- 

Despite abandonment of one of the 
experimental twin-engine small plane 
projects last month (Piper), it is ex- 
pected that additional business-plane 
owner interest will be shown in remain- 
ing twin-engine small plane develop- 
ments, both for executive and air taxi 
and small airline use. 

► Three Development— Other interest- 
ing experimental developments: 


• Roadable Aircraft. 

• Agricultural planes. 

• Planes capable of operating from very 
limited landing facilities. 

First CAA certification of a roadable 
aircraft and first marketing experience 
with such a plane is expected in 1950, 
when Robert E. Fulton, Danbury. 
Conn., puts his 150 hp., two-place 
Fulton Airphibian on the market. 

► Trailer Component— Somewhat be- 
hind the Fulton plane in certification 
schedule are two other roadable aircraft, 
the Hall flying automobile, at San 
Diego, and the Aerocar of Moulton 


CIVIL AERONAUTICS ADMINISTRATION 
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If You Have a Tough 
Connector Problem, Ask 

BREEZE 

FOR THE ANSWER ! 


for advanced radar 
and electronic equipment 


.able contacts for panel-.ype connectors. This 
sive feature greatly simplifies wiring and main- 
ce, and is typical of advanced Breeze design. 


SPECIAL 
CONNECTORS 


REMOVABLE CONTACTS 


CORPORATIONS, INC. 

41 -B South Sixth Street Newark 7, New Jersey 
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Taylor, being built at Longview, Wash. 

Taylor goes a step farther in his read- 
able concept than either Fulton or Hall, 
in that he folds up the flight component 
of his combination auto-plane into a 
trailer which hitches on behind his auto, 
to be towed down the highway. Thus 
he eliminates airport storage, and per- 
mits the weather-grounded pilot to take 
his wings along on his surface trip, so 
he can resume flight farther along on 
his journey under more favorable 
weather conditions. 

► Weick Project— Most promising agri- 
cultural plane development is being 
conducted by Prof. Fred E. Weick at 
the Personal Aircraft Research Center, 
Texas A&M College, College Station, 
Tex. High mortality rate among pilots 
of low-flying agricultural application 
planes has resulted in Weick designing 
crash-protection features into his new 
craft which may lead to their incorpora- 
tion in many other types of planes, as 

Aside from its safety features, the all- 
metal Weick plane is being developed 
with assistance of Department of Agri- 
culture and NACA, to provide more 
efficient spraying, dusting and seeding 
mechanisms. It will also be designed to 
operate safely at slower speeds than 
other fixed-wing agricultural craft. 

► Helioplanc— In contrast to the govern- 
ment-financed Weick plane is the Helio- 
plane developed by Prof. Otto Koppen 
of Massachusetts Institute of Tech- 
nology, and Prof. Lynn Bollinger, 
formerly of Harvard University, at 
Boston. It is designed for efficient op- 
eration out of airports as small as a 
tennis court, due to its slots, slats, flaps, 
geared engine, large efficient propeller, 
and other features. Following first 
flights in 1949 of a two-place 90 lip. 
Helioplane, development is now under- 
way on a larger four-place version, with 
negotiations underway for its manufac- 
ture, probably by Aeronca Aircraft Corp. 
Plane has been' developed on a private 
capital risk basis. 

Proposals for government sponsorship 


Private Pilots 


Kansas 
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of additional research on improved small 
airplanes, offered in Congress, were not 
expected to have sufficient support for 
passage, as this issue went to press in 
mid-February. 

► Sales Division— Among conventional 
aircraft in the small-plane field, business 
in 1950 is expected to be divided largely 
among the four-placers, as last year, with 
the all-metal Cessna 170, Cessna 190 
and 195, Beech Bonanza and Ryan 
Navion, principal contenders, but with 
the steel-tube-and-fabric Piper Pacer 
probably leading the field in four-place 
sales. Two relatively high-performance 
two-placcrs, the new Meyers 145 and 
the TEMCO Swift 125, were expected 
to divide the bulk of the non-trainer 
two-place market with the spinproof 
Ercoupe. now offered optionally with 
either two or three controls. 

Aviation training, which dropped 
sharply in 1948 as indicated by the 
CAA survey (from 10,355,000 hr. in 
1947 to 8,701,000 hr. in 1948) dropped 
again in 1949, preliminary studies in- 
dicate. Prospects for more training in 
1950 are not bright, civilianwise, and 
consequently market prospects for 
trainer plane sales, divided largely be- 
tween Piper and Aeronca, are likewise 
not more than fair. 

► Military Help-Another military lift 
to civilian aviation in the immediate 
future is a plan to begin civilian opera- 
tion of an experimental basic flight 
course for USAF cadets. If the course 
proves more efficient and more econom- 
ical as expected, it may result in addi- 
tional operations of the same kind by 
civilian schools. 

USAF is considering 20 aviation 
schools as likely sites to establish basic 
flight training centers. Currently, plans 
call for only one civilian experimental 
school operation, with the possibility 
that a small number of aircraft and en- 
gine mechanics will be trained at civil- 
ian technical schools. 

All 20 schools, most of which oper- 
ated as USAF training centers during 
World War II. will be invited to bid 
for the first contract. If USAF finds 
the plan successful, other contracts 
may be awarded. 

Still other prospects of military as- 
sistance are in proposed training of 
USAF mechanics in civilian aviation 
schools, and overhaul and repair of 
USAF planes in civilian maintenance 
bases, already been started on a limited 
basis, in connection with the MATS 
Berlin Airlift operation. 

Operating on an economy and effi- 
ciency basis, the civilian training and 
maintenance and repair services to the 
USAF are planned for a double purpose: 
to save the U. S. taxpayer money, and 
to keep in readiness civilian aviation 
facilities that will be a readv reservoir 
of trained know-how and available facili- 
ties in the event of war emergency. 
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UP TO 15 WATTS 
POWER OUTPUT 
WITH THIS NEW 
BENDIX-PACIFIC 
TELEMETERING 
COMBINATION 


With a power output of 15 watts, the new Bendix-Pacific 
421250 Transmitter and 421230 Amplifier combination has 
a line of sight range of up to 1 00 miles. 

The new 421250 Transmitter has been developed to sup- 
plement a complete line of telemetering components designed 
for use in the Bendix-Pacific FM/FM subminiature telemeter- 
ing system, having a nominal power output of 2 watts. This 
unit is capable of withstanding extreme vibration and shock 
and still operate precisely to give indications for the most 
exacting measurements. The total weight, including the case, is 
only .845 pounds and it measures 2” diameter by 5 Is " long. 
The 421250 Transmitter can be tuned over the frequency 
range of 215 me to 230 me and is adaptable for use with current fed or voltage fed antenna systems. It has a line of 
sight range of up to 40 miles and may be used to drive the 421230 Power Amplifier. 

The Bendix-Pacific 421230 Telemetering R. F. Amplifier has a nominal power output of 15 watts which provides 
adequate power for line of sight ranges of 40 to 100 miles. The tuning range matches that of the 421250 Transmitter. 
The total weight, including the case, is only 1.75 pounds. 

The two transmitting units described above exemplify the building block method of tele- 
metering system assemblies. Through the use of standard Bendix-Pacific components, the 
purchaser can readily assemble an instrumentation system exactly suited to his specific needs 
— thus effecting the utmost economy in volume, weight and cost. 

Complete engineering facilities are available at Bendix-Pacific to assist you with special applications of these systems. 
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SendiX 


Brings You 


Motors that Really Meet 


Accidents 

Non-air carrier safety 
making slow progress, 
CAB analysis shows. 


AN m M-fOa and A/Z"/M’40 



Bendix now adds a new series to its already famous line of small D.C. 
motors. Designed to meet the latest government specification — ANM-40, 
these motors, with specially shielded brush boxes and equipped with 
radio noise filters tailor made for each specific type, are guaranteed to 
be noise free within specification limits over the range from .15 to 20 
megacycles for conducted noise, and from .2 to 156 megacycles for 
radiated noise. These limits are main- 
tained throughout the required ambient 
temperature range of — 5 5°C. to +7 1°C. 

Light, compact, and highly efficient, these 
tiny motors are available in a wide 
variety of horsepower, speed and torque 
ratings. Send your detailed requirements 
to our Engineering Department. We will 
be glad to forward typical performance 
data and other engineering information. 


When only the best is good enough, 
choose Bendix motors for: 




Aviation safety in the non-ait carrier 
field, is making continuing slow progress 
according to the CAB analysis of acci- 
dents during the year 1948, the last 
year for which complete figures now are 
available. 

A numerical decline in total accidents 
from 1947 figures (7850 as compared to 
9255), and in fatal accidents (850 as 
compared to 882), is believed partially 
due to improved safety education and 
enforcement on both state and national 
levels, although the decline was also 
partially caused by an estimated de- 
crease in the amount of flying in 1948. 

► Stalls the Killers— Surprisingly, de- 
spite the emphasis on elimination of 
stalls by use of stall-warning indicators 
and stall-proof planes, the stall acci- 
dents still accounted for 416 (49 per- 
cent) of the 850 fatal accidents, iden- 
tical with 1947 stall accident percent- 
age; and of all stall accidents 35 per- 
cent were fatal, as compared with only 
33 percent in 1947. (CAA estimates as 
of the close of 1949 that 10,500 planes 
are either stall-warning equipped or 
stallproof design, approximately 1 2 per- 
cent of all certificated planes. 

How seriously the violations of Civil 
Air Regulations are reflected in acci- 
dents is shown by the fact that viola- 
tions of the regulations were present 
in 54 percent of the 850 fatal accidents. 
Reckless flying was charged in 365 of 
the fatal accidents and in a total of 855 
accidents; flying below minimum pre- 
scribed altitudes was charged in 224 
fatal accidents and in a total of 485 
accidents. (Some insurance analysts 
have contended for several years that 
high accident rates in non-carrier avia- 
tion can be attributed very largely to 
the relatively small adventuresome 
group of "buzzboy” pilots, and show 
analysis of safe-and-sane pilot's accident- 
frec’rccords to substantiate the eonten- 

Aircraft destroyed in accidents totaled 
2191 as compared to 2554 the previous 
year, and 825 of the fatal accidents re- 
sulted from these plane washouts. 

► Shifting Pattern— Increase in commer- 
cial flying and decrease in instructional 
flying was reflected in shifts of these 
two categories in relationship to the 
total number of accidents. Instructional 
flying accounted for 2843 of the acci- 
dents, as compared to 3686 in 1947, 
with a drop in fatal accidents from 252 
to 197. 

The decrease is attributed largely to 
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Measure of Acceptance 


decrease in instructional flying, but 
probably some is attributable to better 

Non-commercial flying, including 
pleasure flying and personal transporta- 
tion, and plane ferrying and test flying 
where no direct fees are charged, re- 
sulted in 55.2 percent of all non-air 
carrier accidents (4307 out of 7850), 
and 66 percent of all fatal accidents 
(551 out of 850). 

Commercial flying including passen- 
ger and cargo carrying, crop control, 
photography, exhibition, testing, ferry- 
ing, etc., accounted for 76 fatal acci- 
dents and a total of 569 accidents, as 
compared with S2 and 660 in 1947. 

► Wliat Kind— Types of accidents for 
194S were classified as follows: landing, 
takeoff, and taxiing. 3374; collisions 
with objects other than aircraft (trees, 
buildings, wires, etc.), 2665; stalls, 1184; 
collision of two aircraft, 226; fires inci- 
dent to flight, 33: airframe failure. 201; 
miscellaneous, 98; undetermined, 25; 
propeller accidents to persons, 44. 

Primary accident causes were listed 
as follows: pilot error. 5855; powcrplant 
failure, 652; weather. 468: terrain, 304; 
landing gear failure. 220; other per- 
sonnel. 207; airframe failure, 59; equip- 
ment &• accessories, 2: related equip- 
ment. 2: miscellaneous, 15; undetcr- 

Analysis of records of pilots in acci- 
dents shows that the pilot age group 
from 20 to 24 are the most serious 
offenders, with those 25 to 29 next, 
and that the pilot experience group with 
51 to 100 hr. is almost equally as bad 
as the next class with 101 to' 300 hr. 
These two experience groups toeether 
account for over 50 percent of the 
accidents in the categories involving 
violations of reckless flying, flying below 
minimum altitudes, and acrobatics be- 
low minimum altitudes. 

License Fees Set 
For Crop Sprayers 

California pilots employed to spray 
crops by air with insecticides and weed 
killers must pay a $25 license fee and 
pass a state examination in pest control 
work under new state department of 
agriculture regulations. 

The rules were drawn at the direc- 
tion of the state legislature, which 
acted in response to complaints of in- 
creasing damage to crops and injury 
to livestock from faulty or negligent 
application of pest control materials. 

Under the new regulations county 
permits are required for each com- 
mercial application of herbicides and 
in certain “hazardous” areas for each 
application of more than a pound of 
the chemicals prohibited by the permits. 


Superior performance within 
the same size and weight limits— 
this is just one of the reasons why 
Hartman A-700A* Reverse Current 
Cutouts have made obsolete the fixed 
voltage types formerly used . . . 
why today they control more military 
and transport aircraft generators 
than do all other makes combined. 

Designed to close on differential 
voltage between generator and bus 
rather than at a fixed voltage, the 
A-700A cutout is free from all con- 
tact flutter. Troublesome rectifiers 
and current-draining ballast tubes 
have been eliminated. The A-700A 
cutout operates with any d-c gener- 
ator up to 300 amps capacity having 
a normal regulated voltage of 28.5 
volts. 600-amp* units also available. 


The A-700A cutout tips the 
scales at only 2.5 lbs., gives rated 
operation from sea level to 50,000 ft. 
altitude in ambients from -67° to 
160°F. Constructed from top quality 
materials only, the A-700A cutout 
has extra heavy duty contacts cap- 
able of interrupting fault currents 
up to 2500 amps— for longer service 
life, lower maintenance cost. Contact 
replacement is unknown. 

Typical of Hartman design and 
precision manufacture, the A-700A 
cutout is just one of many Hartman 
electrical devices for the aircraft 
industry. If you have a problem in- 
volving d-c electrical controls, turn 
it over to Hartman where it will be 
analyzed, engineered and produced 
with an efficiency that comes from 
nearly half a century of experience. 


* Manufactured to AN3025 (Spec. MIL-C-5026). Literature on request. 


the Hartman Electrical Mfg. ce. 

MANSFIELD, OHIO 
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JL orr&er /ei/s far a //eiar/ffarr ofrfie peace 


This is one of the stalwarts of U. S. 
air defense. lt*s the Boeing B-50D 
Superfortress in full fighting trim — 
ready to fly wherever it may be needed 
to keep the peace. It has a top speed 
of over 400 miles per hour. 

External fuel tanks, mounted under 
the outer wingtips. now make the 
14,000- horsepower Superfort useful 
over greater distances than ever be- 
fore. In this way its normal cruising 
range has been increased to more 


than 6,000 miles without refueling. 

As an alternative, these wing tanks 
may be detached and replaced by 
bombs, increasing the total bomb-load 
to 28,000 pounds. 

The B-50D is an excellent example 
of the steady improvement in aircraft 
design that never ceases at Boeing. 
Successor to the indomitable Boeing 
B-17 and more directly to the B-29, 
famed for its wartime performance of 
the "impossible,” the B-50D has be- 


hind it a broad range of 4-engine 
experience possessed by no other plane 
builder in the world. 

Working in close co operation with 
the Air Force, Boeing engineers con- 
tinually find new ways to add speed, 
range or striking power without halt- 
ing production. That’s why bombers 
that come off the line today are more 
potent weapons for world peace than 
they were a year ago — and why 
they will be still better tomorrow. 






C-97 Stratolrciqhtcrs 






Every major U. S. aircraft builder 
consistently uses Kaiser Aluminum! 



Kaiser Aluminum is produced by Kaiser Aluminum & Chemical Corporation 

SOLD BY KAISER ALUMINUM & CHEMICAL SALES, INC., KAISER BUILDING, OAKLAND 12, CALIF OFFICES IN: 

Milwaukee ■ Minneapolis • New York • Oakland • Philadelphia • Portland, Ore. • Rochester, N. Y. • Seattle • Spokane ■ St. Lour 


AIRPORTS 


Air Power Boosted by Increasing Airports 



CAA program, gaining 
momentum, will use all 
present funds by June. 

Construction expenditures on U.S. 
airports rose markedly during 1949. 
Figures point to a construction outlay 
exceeding SI 00 million for the 12 
months. 

CAA expenditures are a good yard- 
stick. In 1949, CAA paid out $46.3 
million for work accomplished on air- 
ports— more than twice the $21.9 mil- 
lion expended the previous year. 
Matching fund expenditures by the 
local sponsors of the projects ran 
ahead of the CAA payments. 

The high rate of construction ex- 

CAA will have used up nearly all the 
S85 million in cash so far appropri- 
ated for aid to airports. In addition, it 
will have obligated most of the $62- 
million contract authority that Con- 
gress has voted to date. 

► 1951 Program— For fiscal year 1951, 
starting next July 1, President Tru- 
man in his budget message asked Con- 
gress to grant CAA $51.5 million cash 
to take care of Federal-aid airport com- 
mitments and S56.7 million of addi- 
tional authority to enter into contracts 
with local sponsors for airfield construc- 
tion. These sums, if granted, will keep 
the airport program going at the quick- 
ened pace of the last 1 5 months. Of the 
S56.7 million added contract authority, 
S25 million would go to 86 large air- 
ports that have enough traffic to justify 
control towers. 

To show how the Federal-aid airport 
program is moving, CAA during 1949 
made grant offers totaling S34.3 mil- 
lion for 460 screened and approved 
projects. In the same twelve months it 
entered into contracts with local spon- 
sors for 470 airport construction jobs 
that would get S37.9 million of federal 
aid. Nearly 200 of the grant offers were 
for class IV and larger airports. 

More and more the big money is 
going to larger airports. To date. CAA 
has allocated SI 34 million for airport 
projects fof which S97 million has ad- 
vanced to the grant offer stage). Class 
IV and larger airports get 70 percent 
of this money. Based on the allocations 
so far made, the total program to Dec. 
31 for airport construction, including 
the sponsors’ contributions, tops 5275- 


For tile Federal-aid airport program, 
now in its fourth year, Congress has 
authorized appropriation of up to $520- 
million over a seven-year period ending 
with fiscal 1953. With local matching 
funds, the full program— if Congress 
carried it out to the limit of author- 
ized appropriations— could develop more 
than SI billion of airport construction. 
But so far, Congress has furnished a 
total in four years of only $1 57 million 


in cash and contract authorizations. 
► Work Underway— CAA at the end of 
the year had 31 1 projects under con- 
struction, involving $39-5 million of 
federal aid. Of these projects. 178 were 
76 to 99 percent complete; 48 were 51 
to 75 percent, and 38 were 26 to 50 
percent. On the remaining 47, work was 
1 to 25 percent completed. 

Alaska airports moved ahead during 
the year. The two 100-percent federal 


AVIATION 


1. 1950 




Frankly, we don't know of any better "yard- 
stick" for the job of measuring quality than 
the highly specialized thinking of every 
Purchasing Agent in every wide-awake air- 
line, modification center, repair base and 
maintenance shop office. His ability to 
measure quality of parts and equipment not 

terms of careful handling, new-ness, prompt 
delivery, reliability of supplier and cost 
economies, sets high standards that we take 
pride in measuring up to consistently. 
Giving top quality and economy through 

our way of assuring satisfaction to satisfy 
the most rigid requirements. For all your 
parts and equipment needs . . . 

Think First of Moulton for: 

All types Aircraft Hardware. Douglas DC-3 
and DC-*f Parts. Pratt & Whitney Parts, 
Instruments and Accessories, Vibration 
Mounts, DC-3 and C-47 Vibration Mount 
and Cowl Flap Kits. 

Distributors and Jobbers for: 

Lord Manufacturing, vibration mounts; 
sierra Products Co.. "Sierracin" non-crazing 
plastic; Hydropack. Cherry Rivets. Blake 
Rivet Company, Rivets; Gates Rubber, In- 
dustrial Tape Corp.. Wcstinghouse Electric 
Corp., lamps; American Chain and Cable 
Co- Powdered Metal Products, self-lubri- 
cating bushings. 

For Complete Information. Write: 

Home Office. THE MOULTON COMPANY, INC. 
3210 WINONA AVENUE, BURBANK. CALIFORNIA 
Broach. Ooklond Mun. Airport. Ooklond, Calif. 


i t%e 

moulton company, Uc. 



fields at Anchorage and Fairbanks were 
right on schedule in January, with con- 
struction of each at the half-way mark. 
In 1949 Alaska also entered the Fed- 
eral-aid program for the first time, after 
the territorial legislature passed en- 
abling legislation. At the year’s end. 
CAA listed tentative allocations for 
eight projects at six Alaska fields. 

Legislatively. CAA hopes that Con- 
gress soon will extend the airport pro- 
gram beyond June 30, 1933. Cities 
have to look farther ahead than three 


years on airport construction. Larger 
fields especially have to be built in 
stages over an extended period. The 
agency also favors legislation to allow 
Federal-aid for land acquisition in the 
same measure as for construction. 

In its National Airport Plan for 1949, 
CAA indicated that 4977 airports 
should be built or improved. Of these, 
21 S3 are existing airports, and 2794 are 
new. They include 567 airports of Class 
IV or larger. Total estimated cost would 
be $1.1 billion. 
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Two more 
airlines... 

JOUG +&£, C^Ui/xXj 

VC'6 panaxle,! 


i^^ a test airlines to order Douglas DC-6 transports sure 
Compania Mexicana de Aviacion (C.M.A.) and Lines 
Aeree Italiane (L.A.I.) . 

As the DC-6 enters the service of these progressive, 
international airlines, it will bring to their customers 
the fastest, most comfortable, most luxurious accom- 
modations for travel by air available in the world today. 

A total of 185 DC-6s have now been delivered or are 
on order— assuring continuous operation of the DC-6 
production line well into 1951. Thus Douglas enters its 
fourth decade devoted to the creation of the finest in 
fast, dependable aircraft. 

DOUGLAS AIRCRAFT COMPANY, INC., SANTA MONICA, CALIFORNIA 
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Avionic Spending and What It Buys 


SOURCE 

Fiscal 1949 

Fiscal 1950 

Fiscal 1951 

Purpose 

USAF 

S 49,908,920 

5120,675,890 

5115,000,000 

Electronics 

62,000,000 

150,000,000 

125,000.000 

CFE avionic equipment for new air- 
craft procurement 





Avionic research and development at 
private institutions 


7,500,000 

6,000,000 

7,000,000 

GTE avionic equipment for guided 
missile procurement 

Navy 




GEE avionic gear for piloted aircraft 


1 5,000,000 

16,000,000 

38,000,000 

Avionic gear for shipboard installa- 


7,918,680 

2,847,000 

26,650,000 

Avionic gear for retrofit aircraft mod- 


1 8,000,000 

14,000,000 

16,000,000 

Research on avionic problems, basic 
and applied 


1.220,000 

1,400,000 

1,800,000 

GFE avionic gear for pilotless air- 
craft procurement 

CAA 



21,725.1 S9 

Establishment of air navigation fa- 


4.232,942 

7.747,092 

11,063,752 

Establishment of air traffic control 
facilities 


4.7S6.042 

5.281.496 

6,746,838 

Establishment of aeronautical com- 


1.648,564 

1,256,624 

1,269,759 

Avionic development, service testing 

ANDB 

100.000 

7,000.000 

10.000,000 

Research and development on air- 

Bureau Standards 

3.042.370 

3.100.000 

3.150,000 

Radio propagation research 

Scheduled Airlines 

1,500.000 

3,500,000 

5,000,000 

Installation of ground and airborne 
avionic equipment 

Civil Aircraft 




Installation of airborne avionic equip- 

Export 

1,000.000 

1.500.000 

2.000.000 

A liscellaneous 

TOTAL 

5296.596,207 

S505.704.658 

$531,905,538 



Avionics: New Segment of Air Power 


By Robert McLarren 

Avionics, annually worth half a bil- 
lion dollars, has changed the definition 
of the “aircraft business.” The once- 
restricted scope, which included only 
those who built and flew airplanes, has 
now been broadened to include vast 
electrical manufacturing establishments, 
small specialty companies and a varied 
assortment of research, development 
and consultation groups, all essential 
components of today’s "aircraft busi- 

Huge bulk of avionics business— more 
than 99 percent, in feet— is done with 
the U. S. government, and the Air 
Force is the biggest customer. Xavy and 


Civil Aeronautics Administration fol- 
low in that order in the volume buying 
list. Civil expenditures, including 
scheduled airlines, nonscheduled car- 
riers, personal aircraft and export, 
amount to about $8 million annually, 
or less than 2 percent of the total. 

► What Is Avionics?— Aircraft have al- 
ways been dependent on electricity for 
operation. Now, they are equally de- 
pendent on electronics for guidance and 
control. It is this inextricable welding 
of aviation and electricity that has 
brought about avionics, a market includ- 
ing electronic equipment, such as radio 
and radar, generators, motors, airborne 
and surface equipment. This airplane 
of the second-half of the twentieth cen- 


tury will be wholly imprisoned by a vast 
mesh of avionic chains which will 
anchor its guidance and control to the 
ground. 

To get an idea of the phases of the 
avionics business, picture an hour-glass: 
the upper portion contains the research 
activities; the neck is the buying agent, 
and here research findings are filtered, 
controlled and their applicability is de- 
termined. The lower part of the glass 
contains the procurement and produc- 
tion functions of the business. 

Avionics procurement, design and 
control are most clearly delineated by 
technical function rather than by ad- 
ministration. 

• Electrical equipment— As always, bulk 
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of this material is determined by the 
airframe company electrical engineer 
and bought through the airframe com- 
pany purchasing office. Such items as 
starters, generators, batteries, circuit 
breakers, control motors, switches, re- 
lays and wiring are determined by the 
Electrical Group of the Engineering 
Department of the airframe company. 
In general, these items are supplied by 
the airframe manufacturer as cost items 
on airframe contracts, although major 
units, such as starters and generators, 
are obtained directly from the contrac- 
tor as Government Furnished Equip- 
ment. All other electrical equipment is 
specified by the engineer and pur- 
chased locally. Associated with this pur- 
chasing function is test equipment 
operated by the airframe company for 
purposes of insuring that vendor items 
meet specifications and performance 
claims. The electrical laboratory also 
develops and tests company-conceived 
circuits and systems for which special 
electrical items must be developed by 
local suppliers. This equipment, while 
substantial dollar-wise (about S25 mil- 
lion), amounts to only about 5 percent 
of the total avionic expenditure. 

• Communication Equipment— Elec- 
tronic equipment is generally the re- 
sponsibility of the procuring agency. 
Tin's includes such airborne equipment 
as command transmitters and receivers; 
range and beacon receivers; marker, 
localizer and glide-path receivers, direc- 
tion-finding equipment and such spe- 
cial VHF and UHF equipment as may 
be specified by the procuring agency. 
All of this equipment, without excep- 
tion, is determined by the contracting 
agenev, is furnished by them and. fre- 
quently, is even installed by them. The 
airframe engineer provides only power 
supply, wiring and installation pro- 
visions for communication equipment. 
Tin's equipment is furnished to procur- 
ing agencies as a line of endeavor 
wholly separate from aircraft procure- 
ment with its own research and develop- 
ment program, test laboratories and 
procurement specifications. The manu- 
facturer of this equipment rarely knows 
what kind of airplane in which his 
equipment will ultimately be installed. 

• Airborne Radar— Such vital functions 
as identification, gun laying and track- 
ing, bomb aiming, air intercept, search 
and guidance are performed by this 
equipment, all of which is government- 
procured and furnished the airframe 
company as classified GFE items. It is 
in this field that the airframe company 
engineer has the least to say in deter- 
mining type, installation, function, size 
or weigh t of the equipment he must in- 
stall. or make provisions for. This equip- 
ment is designed, furnished, tested and 
approved wholly by the procuring agency 
and represents* a substantial portion 
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(about 20 percent) of the current ex- 
penditure for avionic equipment. 

® Air Defense— Under this heading lies 
the broad program for a continental air 
defense system (including a radar early 
warning net along the Canadian border, 
initial expenditures for which have al- 
ready been authorized), shipboard early 
warning, air defense gun laying and air 
defense control systems. This field is 
clearly the responsibility of the govern- 
ment, and private enterprise has no 
function in this program other than the 
development and production of such 
equipment upon request. This repre- 
sents about 25 percent of current ex- 
penditures. 

• Navigational Aids-This is the largest 
field of avionic activity at the present 
time with about 50 percent of the total 
expenditure going to research, develop- 
ment, production, installation and oper- 
ation on the ultimate common air navi- 
gation system, which will eventually 
cost more than $1 billion. This ground 
equipment program is entirely the func- 
tion of the government, including the 
Air Force, Naval Aviation, Army 
Cround Forces and the Civil Aeronau- 
tics Administration. 

► Program Coordination— In the field of 
electrical equipment, coordination is 
obtained through the media of equip- 
ment standards, such as are established 
by the Institute of Electrical Engineers, 
American Society for Testing Materials, 
American Standards Assn., National 
Electrical Manufacturers Assn., Society 
of Automotive Engineers, Underwriters 
Laboratories. AIA National Aircraft 
Standards Committee and individual 
company standards. Coordination of 
such standards work is obtained through 
the Aeronautical Standards Group and 
the Aircraft Committee, both of the 
Munitions Board. Such “ANC" and 
“AN-C” standards, together with those 
of the Federal Specifications Board of 
the new General Services Administra- 
tion, comprise the requirements that 
must be met in government procure- 

Other than the use of such standard 
parts, materials, practices and test codes 
and the meeting of procurement agency 
requirements in such matters as the 
functions and types of equipment that 
must be supplied, the airframe electrical 
engineer is free to design and equip the 
electrical svstem of the airplane. 

In the fields of communications and 
airborne radar, coordination again is 
obtained according to function. Funda- 
mental authority over combat avionic 
equipment is held directly bv the Joint 
Chiefs of Staff, through their Com- 
munications and Electronic Committee. 
This broad planning group establishes 
basic tactical requirements for future 
avionic equipment and Air Force-Naval 
Aviation-Army Ground Forces coordi- 


nation is assured at this top echelon of 
command. 

Requirements are then studied by 
the Committee on Electronics of the 
Research and Development Board, 
which establishes and coordinates re- 
search and development programs 
aimed at creation of the necessary equip- 
ment. Following creation of a suitable 
article, the requirements and cognizance 
are transmitted to the Joint Communi- 
cations and Electronic Equipment 
Committee of the Munitions Board, 
which interprets in the form of pro- 
curement planning and production 
mobilization. In this way, common re- 
search, development and procurement 
of airborne avionic equipment for both 
services is assured. 

► USAF Responsible— Air Defense is en- 
tirely the cognizance of the Air Force 
and all statement of requirements, re- 
search, development, procurement, in- 
stallation and operation is solely the 
function of the USAF. Through mem- 
bership on RDB and Munitions Board 
committees, the Navy and the Army 
participate in the formulation of these 
programs as well as contribute technical 
guidance in the furtherance of the de- 
velopment program. 

Navigational aids development pro- 
gram, because of its broad scope, is co- 
ordinated by a special group. The Air 
Navigation Development Board, which 
formulates a research and development 
program to serve the needs of civilian 
and non-tactical military aviation, but 
capable of useful integration with any 
air defense system established by the 
National Military Establishment. 

► Technical Status— Virtually limitless 
funds, top priority for technical per- 
sonnel and extreme urgency of the 
World War II period produced rapid 
scientific progress in avionics. Radar 
was transformed from simply a basic 
idea with a few experimental develop- 
ments into an entirely new method of 
waging war. So rapid was scientific 
progress that vast quantity production 
of accurate, dependable and efficient 
radar equipments was possible early in 
the war and by the middle of the war 
there was no combat ship or combat 
aircraft that did not carry one or more 
radar devices into action against the 
enemy. 

With V-J Day, money stopped, scien- 
tists and engineers disbanded, projects 
were hastily concluded or abandoned al- 
togethed and the tremendous endeavor 
of radar halted. Immediate postwar 
years witnessed severely-handicapped 
efforts to salvage the knowledge, tech- 
niques and equipments of the wartime 
advance. Money was scarce, even in 
the services. Future requirements were 
muddled and the entire field was com- 
promised by millions of dollars worth 
of surplus equipment that economy- 
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For more than ten years we have been producing 
pilot, co-pilot and bombadier windshield wipers 
for many types of military and civilian aircraft. 
Through these years we have steadfastly main- 
tained our leadership in design, engineering and 
manufacturing. By our contribution to flight safety 
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minded armed forces determined to 
make-do. 

One problem created by the end of 
the war was the fact that all radar re- 
search and development had been car- 
ried out in utmost secrecy, for obvious 
reasons. As a result, the tremendous 
reservoir of radar knowledge was ef- 
fectively scaled up in highly classified 
government reports. For this reason, 
these data were not available to the 
hulk of the avionics industry as it 
began to move forward again, at a 
sharply reduced rate, in the application 
of war-developed techniques to peacc- 

It was not until 1947 that the de- 
cision came to declassify and publish re- 
search reports of the M.I.T, Radiation 
Laboratory, at which wartime radar 
research was concentrated. This huge 

E reject was carried out jointly by the 
. S. government and the McGraw-Hill 
Book Co. and publication of these data 
in wholly unclassified form made avail- 
able results of tire wartime progress. 

► Results Coming Now-Although funds 
are still limited, much of these war- 
time data are beginning to bear fruit. 
Research programs, based on these tech- 
niques, have already developed entirely 
new equipments not available during 
the war. Wartime items have been 
greatly improved, range and fidelity in- 
creased and weight, size and cost re- 

Today, avionics is ready to get under 
way. Government procurement of pro- 
duction items is now being undertaken. 
Research programs of the past two years 
are now at fruition in production items. 
Long-sought systems of aircraft com- 
munication and navigation are material- 
izing and air defense systems are 
expanding. 

Major impetus to this program has 
been development of an “ultimate com- 
mon air navigation system,” one of the 
most remarkable planning jobs in tech- 
nical history. Here, for the first time, 
is a step-by-step program leading 
towards an ultimate goal which is clearly 
defined, a blueprint for technological 
progress unmatched in the history of 
any other technical field. It is the 
work of a group of military and civilian 
experts comprising Special Committee 
31 of the Radio Technical Commission 
for Aeronautics. 

With this blueprint on the one hand 
and all of the wartime research results 
on the other, both supported by a confi- 
dent Congress, the avionics industry has 
an expansive future ahead. The indus- 
trv todav is receiving orders at the rate 
of a half-billion dollars annually. It is 
rational to predict for the very near 
future a billion-dollar annual avionics 
business for the industry that was not 
bom until 1942 and not recognized 
until 1949. S 


Chronology 

1926— Implementation of Federal 
Airways established os responsi- 
bility of the Department of 
Commerce. 

1938— Civil Aeronautics Authority 
created and assumes responsibil- 
ity for Federal Airways. 

1940— Civil Aeronautics Authority 
reorganized into Civil Aeronau- 

Administration, the latter retain- 
ing responsibility for Federal 
Airways. 

1947— Mar. 18— Joint Research and 
Development Board creates Ad 
Hoc Committee on Navigation. 

Apr. 28— Air Coordinating Com- 
mittee requests study of air 
navigation problems by Radio 
Technical Commission for Aero- 

June 12-Radio Technical Com- 
mission for Aeronautics estab- 
lishes Special Committee "SC- 
31— Air Traffic Control." 

June 15— President’s Special Board 
of Inquiry on Air Safety created 
by President Truman. ' 

July 18-President's Air Policy' 
Commission created bv Presi- 
dent Truman. 

July 30— Congressional Aviation 
Policv Board created by Public 
Law '287 (80th Congress) signed 
by President Truman. 

Sept. 24— Ad Hoc Committee on 
Navigation retained in reorgani- 
zation of JRDB into Research 

Dec. 29-Report issued by Presi- 
dent’s Special Board of Inquiry 
on Air Safety. 

1948— Jan. 1 ^-President's Air Policy 

vival in the Air Age." 

Feb. 17-RTCA “SC-31-Air Traf- 
fic Control” submits report to 
RTCA Executive Committee. 
Mar. 1— Congressional Aviation 
Policv Board issues report "Na- 
tional Aviation Policv." 

Mar. 5.-RDB Ad Hoc Committee 
on Navigation issues report 
"Navigation and National Sc- 

May 17— Secretary of Defense 
Forrestal and Secretary of Com- 
merce Sawyer concur' in recom- 
mendations by RDB Ad Hoc 
Committee on Navigation that 
joint board be established to co- 
ordinate air navigation develop- 

Nov. 2— Air Navigation Develop- 
ment board created by special 
charter approved by Secretaries 
of Defense and Commerce. 
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How ANDB Fits into Air Power Needs 


Board charged with creating navigation 
system for all military and civil demands. 


Sole responsibility for working out 
the ultimate common air navigation 
system of the United States is in the 
hands of the Air Navigation Develop- 
ment Board, which prepares the pro- 
grams, awards the research and develop- 
ment contracts and coordinates the na- 
tion’s progress towards a truly "all- 
weather” system of air navigation. 

Composed of an Air Force, Navy, 
Army and Civil Aeronautics Adminis- 
tration member but with a private citi- 
zen as chairman— the Board is respon- 
sible directly to the Secretary of De- 
fense and the Secretary of Commerce. 
It receives its own funds from Congress. 
Its decisions are unanimous and bind- 
ing on its member agencies. 

It is, in short, the "boss” of a na- 
tional effort that eventually will in- 
volve the expenditure of more than $1 
billion in an effort to remove forever 
the menace of weather to flying. 

► Members— Chairman of the Board is 
Ralph S. Damon, president of Trans 


World Airlines, who serves without pay, 
other than expenses associated with 
meeting attendance. Damon served as 
chairman of the Research and Develop- 
ment Board Ad Hoc Committee on 
Navigation, which recommended estab- 
lishment of ANDB. His association 
with the formulation of the Board, plus 
his intense interest and long association 
with efforts to solve the air navigation 

E mblem, made him a logical choice to 
ead the new group. 

Air Force member is Col. Sam A. 
Mundell, who long has been associated 
with Air Force communications develop- 
ment. He served during the war as 
Communications Officer with the 8th 
and 12th Fighter Commands and was 
a member both of the RDB Ad Hoc 
Committee on Air Navigation and the 
Radio Technical Commission for Aero- 
nautics SC-31 groups. He therefore, is 
intimately acquainted with the forma- 
tion of the new Board and with the 
SC-31 blueprint. 


Naval Aviation member is Capt. Wil- 
son P. Cogswell, naval aviator, who for 
many years has concentrated on naval 
aircraft radio and electronic equipment 
and operation. He commanded the car- 
rier Shangri-La at the Bikini atomic 
bomb test. 

Army member is Col. Walter B. La- 
nai Officer of various Fighter Com- 
mands and was director of the Air Uni- 
versity Communications School for four 
years prior to his assignment to ANDB. 

CAA member is John E. Sommers, 
who has been with CAA and its prede- 
cessor agencies in a variety of assign- 
ments, including Deputy Administra- 
tor, since 1927. He served as Civil Air 
Advisor to the Military Governor in 
Germany in 1945. 

Executive Secretary of the Board is 
Bert A. Denicke. who has had a long 
career as copilot, flight radio operator 
and dispatcher for various airlines and 
became CAA Chief Airway Traffic 
Controller in 1941. During the war he 
established air traffic control and air- 
arca rescue control facilities in a variety 
of Pacific locations and served as Tech- 
nical Assistant to the Director, CAA 
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Airways Operation Service. In August, 
1947 he was assigned to the CAA Ad- 
ministrator s office on preliminary work 
which led to the establishment ol 
ANDB. 

Assisting the Board is a technical 
staff headed by Dr. Douglas II. Ewing. 
Director of Development. During the 
war he worked in various capacities at 
the Massachusetts Institute of Tech- 
nology Radiation Laboratory, including 
Chairman of the Overseas Office of the 
lab and, following the war, he managed 
the Advanced Development Section of 
the RCA Victor division. He heads a 
staff of five exceptionally well-qualified 
electronics engineers. 

► Formulate and Coordinate-Purpose 
of the Board is to formulate, and from 
time to time modify as it may deem 
necessary, a unified program for re- 
search and development of aids for a 
national system of air navigation and 
air traffic control to serve the needs of 
civilian and non-tactical military avia- 
tion, but being capable of useful inte- 
gration with any air defense system es- 
tablished by the National Military Es- 
tablishment. Once having developed 
such a program, it has the responsi- 
bility of supervising and conducting all 
common system research and develop- 
ment projects. 

The Board is the central coordinating 
and executive group of the vast and 
intricate avionic activities in the air 
navigation field. Principal responsi- 
bility is to integrate civil and military 
air navigation requirements into a com- 
mon system, insofar as possible. It is 
assisted in this work by a variety of 
other groups, whose functions are solely 
those of advice and guidance: ANDB 
is a wholly autonomous body which, 
alone of the various groups involved in 
the program, has executive powers to 
authorize projects and spend money. 
These powers, however, are in the re- 
search and development field only and 
once an item of equipment has reached 
the production stage its procurement, 
installation and operation then becomes 
the responsibility of the member agen- 

With respect to avionic needs, mili- 
tary aviation is divided sharply into tac- 
tical and non-tactical aviation. Air navi- 
gation problems of MATS and other 
such air transport operations of the 
services early were found similar, if 
not identical, to those of the scheduled 
airlines. So it was most convenient to 
lump civil and non-tactical military avi- 
ation into a common set of operational 
problems. This joint group, together 
with privately-owned aircraft, comprise 
the users of the "common” air naviga- 
tional system. 

► “Nav-Panel”— Requirements for air 
traffic control and air navigation sys- 
tems, procedures and equipment for 


this group, are formulated by the Air 
Coordinating Committee through its 
Air Traffic Control and Navigation 
Panel. This "Nav-Panel” is made up of 
a member from the Air Force, Navy, 
CAA, Coast Guard, Federal Communi- 
cations Commission, Aircraft Owners 
and Pilots Assn., Air Line Pilots Assn., 
and the Air Transport Assn. This group 
determines common civil-non-tactical 
military operational requirements. It is 
assisted in this work by the Radio Tech- 
nical Commission for Aeronautics, a 
group established in 1935 by the De- 
partment of Commerce to provide tech- 
nical advice from organizations using 
air navigational facilities or producing 
equipment for such facilities to aid the 
Department in carrying out its responsi- 
bilities for the Federal Airways System. 
RTCA docs not maintain a permanent 
organization but establishes special 
committees of its members upon re- 
quest to study specific problems. These 
special committees cease to exist upon 
delivery of their final report. RTCA 
functions most often as a subcommittee 
of the Air Coordinating Committee, 
which assigns it most of its problems. 

Having obtained the report of its 
"Nav-Panel” and/or RTCA, ACC co- 
ordinates these with pertinent Interna- 
tional Civil Aviation Organization re- 
quirements, particularly as they relate 
to U. S. commitments to this organiza- 
tion. ACC recommendations are then 
submitted to ANDB as the best view 
of civil and non-tactical aviation organi- 
zations on the problem considered. 

► Military Requirements— In the field 
of tactical military aviation and the air 
defense of the nation, requirements are 
established by the Research and De- 
velopment Board through its Com- 
mittees on Navigation and Electronics. 
These committees are made up of rep- 
resentatives from Army, Navy. Air 
Force. Coast Guard, CAA. ANDB and 
qualified civilian member. The Com- 
mittee on Electronics is responsible for 
research and development of combat 
equipment, control systems, special 
anti-submarine warfare devices, etc. The 
Committee on Navigation is respon- 
sible for research and development on 
air warning and air defense navigation 
and traffic control requirements and 
equipments. 

In the event of a national emergency 
the air defense of the nation requires 
that there exist facilities for observing, 
identifying and controling all aircraft 
movements within our strategic boun- 
daries. Implicit in this requirement is 
the need for a network of surveillance 
radar whose location is primarily de- 
termined bv air traffic requirements but 
which will he available for military pur- 
poses. 

► Framework—' Therefore, it is clear that 
a common air navigational system must 
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be constructed on a basic framework 
of air defense requirements. Such re- 
quirements are furnished the Board by 
the RDB Navigation Committee. These 
air defense requirements are then com- 

S ared with the operational requirements 
umished by the ACC Nav-Panel. It 
is the integration of these separate and 
sometimes divergent requirements that 
comprises the principal coordination 
problem of the ANDB. 

Purely for purposes of housekeeping 
ANDB is located physically in the 
Civil Aeronautics Administration. Its 
budget is submitted through CAA and 
the Department of Commerce to the 
Bureau of the Budget and Congress. 
CAA assists in contracting, inspection 
and legal aspects of the Board's research 
program merely as a regularly estab- 
lished channel for the conduct of gov- 
ernment business. The ANDB budget 
is also reviewed by the Research and 
Development Board so its expenditures 
can be coordinated with the maximum 
amount of research and development ef- 
fort and facilities available to the Na- 
tional Military Establishment. 

► SC-31 Is Guidc-Thc ANDB techni- 
cal program is based upon the use of 
the SC-31 report as an initial guide 
plan. However, this plan will be sub- 
ject to continuous modification in line 
with changes and advances in avionic 
science. During the winter of 1948 
and the spring of 1949 the RDB Navi- 
gation Committee made an examina- 
tion of all existing military navigation 
projects to determine which were "tac- 
tical" and which could be considered 
“common system.” This work was 
completed in June, 1949 and some 60- 
odd projects were declared "common 
system” and referred to ANDB for con- 
sideration. Since that time ANDB has 
been investigating these projects to de- 
termine which should be continued and 
which should be discontinued or modi- 
fied. 

Recently, ANDB held a scries of meet- 
ings to allocate areas of responsibility 
among the member agencies for cur- 
rent and future developments, and pre- 
liminarv agreement was reached on sev- 
eral current and future projects. The 
Air Force was given cognizance for re- 
search and development on: Omni- 
Bearing-Distance Evaluation. Distance 
Measuring Equipment. Precision Ap- 
proach Radar, Navigational Aids Evalu- 
ation. Airport Surface Detection Equip- 
ment. 1000-mc. Omnirange and ILS, 
and Primary Radar. The Navv has 
cognizance of: Picture Storage Tubes, 
Secondary' Radar, Transponders and An- 
tenna Research. CAA is assigned: 
VIIE Omnirange. 1LS, Course Line 
Computer, Airport Time Utilization 
Eciuipment and Terminal Aids Evalua- 
tion. The Army will carry out research 
and development work on 1000-mc. 


tubes and circuits. 

► ANDB Studies— ANDB reserves for 
itself work on traffic control and other 
basic studies. To carry out this work 
the Board has awarded three research 
contracts with private institutions. Cor- 
nell Aeronautical Laboratory has re- 
ceived two; one contract for a study in 
connection with Airport Time Utiliza- 
tion Equipment and another for a study 
of probable characteristics of aircraft 
some ten or 1 5 years hence. The third 
contract is with the Franklin Institute 
for a study regarding the desirability and 
practicability of building a complete 
air traffic control system simulator. 

Normally, the Board’s direct con- 
tracting activity will be restricted to 
studies and all actual development work 
will be accomplished through one of 
the four participating government agen- 
cies. No agency or group of the Na- 
tional Military Establishment or the 
Department of Commerce can initiate 
or maintain any research or develop- 
ment projects on the common system 
or any part thereof without the express 
authorization of the Board. 


How II Stands 

Run-down on status of 
component parts of the 
navigational aids plan. 

Research and development have been 
completed on these components of the 
Air Navigational Aids Development 
Program system: 

• VHP Omnirange— CAA has viitu- 
ally completed the installation of its en- 
tire program of 409 omnirange stations. 
Most units already are in full-time oper- 
ation but a few are undergoing final 
installation check. 

• Instrument Landing System— A total 
of 94 systems has been installed by 
CAA. with 38 additional units in the 
process of installation. Additional 14? 
units are scheduled for installation dur- 
ing fiscal 1951 and 1952. 

• Distance Measuring Equipment- 
Seven experimental units are now in 
operation and delivery on production 
equipment is expected to begin in Sep- 
tember. CAA plans installation of 
396 units as rapidly as delivery will 
permit. Ultimate plan calls for installa- 
tion of DMF. units at each omnirange 
and ILS site, a total of about 560 in- 
stallations. 

• Course Line Computer— Three tvpes, 
including one developed by CAA, have 
been thoroughly flight tested and their 
accuracy approved. Minncapolis-Honey- 
well and Collins Radio Corp. are devel- 
oping production models, soon to be 
available. 
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Designers and engineers have found 
that improved performance always 


results from 


increased use of 


Dow 





metal! 


Lighter Products Sell— make your product Magnesium Light 


world’s 


Every pound of unneces- 
sary weight stripped from 
a plane has its effect in 
increased performance. 
Whether performance is 

speed, range, load, rate of 
climb, or a combination of these factors, more 
extensive use of magnesium will serve to improve 
it. Why? Because properly designed magnesium 
structures are significantly lighter than those 
built from any other material. 

Magnesium is at least 33M% lighter than any 
other structural metal, yet for all this lightness, 
it is remarkably strong and versatile. Whether 
you're designing aircraft equipment, or working 
on the design of the aircraft itself, think first of 
magnesium! It is the most logical material when 
lightness is important. For technical information 
about magnesium write to Dow. To see case 
studies of successful magnesium applications, ask 
for your free copy of “How Magnesium Pays”. 




. . .BASIC H OF FORD 

DESIGN KEEPS PACE WITH 

FUTURE AIRCRAFT TRENDS . . . 


Aircraft now on drawing boards — even in experimental stages — is 
leaning more and more towards use of tapered materials. Here's 
where Hufford offers a bonus feature. Its independent arm motion 
not only simplifies present production problems but paves the way 
for forming tapered section materials — both skins and extrusions. 
With Hufford, the thin sections can be first wrapped around die 
face without undue risk of breakage. The added material strength 
resulting from work-hardening plus increased grip against die sur- 
face permits gradually increased tension necessary for forming 
thick end of material. 

Present Hufford Machines cover every predictable stretch-wrap 
forming problem . . . from small structural members to huge skin 
surfaces. 

Compare performance features, note increased versatility and extra 
operating economy see why Hufford sets the pace. 



THE HUFFORD 
STRETCH - WRAP 
FORMING PROCESS: 


Insures greater accuracy 
and uniformity 
of parts. 

Eliminates spring-back. 

Uses low cost, easy- 
to-produce dies. 

Produces parts faster 
with reduced personnel. 

Raises tensile strength 
considerably over 
unformed material. 
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Components of the "transition” 
phase of the system on which research 
and development is being pressed so 
that equipment may be in operation 
in 1952-3: 

• Transponder— This equipment will 
operate in conjunction with secondary 
radar to furnish ground controllers with 
aircraft range, azimuth, altitude and 
identity. 

• Secondary Radar— Location, height 
and identity of all aircraft must be given 
the traffic controllers in a convenient 
form. This radar will interrogate the 
airborne Transponder and receive its 
information outlined above. A com- 
mon display will be provided for the 
information received from the secondary 
and primary radars. Equipment is being 
developed which will fulfill as many 
of the operational requirements as pos- 
sible during the transition period. 

• Airport Time Utilization Equipment 
—In order to reduce aircraft congestion 
and delays in terminal areas it is neces- 
sary to regulate properly airway and 
approach traffic. A study contract has 
been issued and progress has been very 
gratifying. Considerable insight has 
been gained into the manner in which 
ATUE probably will function and the 
manner in which individual equipments 
will be integrated. 

• Airport Surface Movement Indicator 
—This equipment will enable airport 
controllers to see all runways, taxiways 
and loading ramps under low visibility 
conditions. Development of this equip- 
ment will enable ground controllers to 
see all aircraft and vehicles on the sur- 
face of the airport. 

Components of the “ultimate” sys- 
tem on which research and develop- 
ment work is only beginning and much 
of which is not even in the study phase: 

• Basic Developments— Before compo- 
nent development can be undertaken, 
additional basic avionic research infor- 
mation is needed on propagation char- 
acteristics of the 960-1 660-mc. band, 
channel multiplexing, tube and radio 
frequency techniques, moving target in- 
dicators. aircraft antennae and various 
information devices, 

• Ground Radar— Present surveillance 
radar equipment is not capable of de- 
termining altitude, as well as bearing 
and distance, unless the airborne trans- 
ponder is altitude coded and is oper- 
ating Dropcrlv. New techniques are re- 
quired for the solution of this prob- 
lem of “seeing” unequipped aircraft or 
equipped aircraft when the equipment 
is not working. 

• Traffic Control-Stress is being placed 
upon the use of universal, simple and 
lightweight airborne equipment which 
places a minimum burden upon pilot 
and traffic controller and which can be 
produced at minimum cost to the user 
and the government. Such equipment 


No other aircraft fire detector 
circuit is so SIMPLE, 
so FOOLPROOF... 




detector operates independently 
— no averaging effects. This 

Fenwal f lrcu,t 13 e * CU31ve Wlth 
NO BULKY PANELS, SUPER- 
VISORY INSTRUMENTA- 
TION OR RELAY SYSTEMS 
to buy, check and maintain. 




Temperature-sei 
hermetically sea 
shell which prot 
actuating mechanism.Weighsonly 
2 ounces. Gives fast response . . . 
positive protection. Built-in rate 


ions. Unaffected by vibra- 
. . calibration permanently 



The Fenwal Aircraft 
Fire and Over-Heat 
Detector fully com- 
plies with CAA 
Technical Standard 
Order Cll in ac- 
cordance with S.A.E. 
Specifications AS- 
401. Write for data: 
Fenwal Incorpo- 
rated, 122 Pleasant 
Street, Ashland, 
Massachusetts. 


~ — .j: 


AVIATION 


27, 1950 



Greer Portable Test 
Machine used in test- 
ing the hydraulic sys- 
tem of a Scandina- 
vian DC-6 Air Liner. 


SCANDINAVIAN AIRLINES RELY 
ON GREER TEST MACHINES 

JOHN S. ANDERSON 
Supervisor of Operations 
Scandinavian Airlines System, Inc. 

"In 1949 our aircraft averaged wore than ten hours of flying time 
per day. To obtain the highest possible utilization, these aircraft were 
maintained in accordance with a phase maintenance system which calls 
for a major check of the aircraft hydraulic system weekly. It is a pleasure 
for us to state that Greer Maintenance and Test Machines played an 

ing from Scandinavia to New York, South American, Africa, continental 
Europe, and the Near and Far East." 

Leading Airlines both foreign and domestic realize that frequent 
operational and functional tests of aircraft systems and accessories pay 

tion economy. 

To facilitate the job of the operator and eliminate the element 
of "human error” Greer Hydraulics working in close harmony with 
aircraft and accessories manufacturers has developed a complete line 
of test machines for all aircraft systems and accessories. There’s no guess 
work when testing with Greer equipment accurately built to simulate 
conditions far more severe than any encountered in normal flight. 



requires studies involving determina- 
tions of air traffic control communica- 
tions. computers, and simulators, aircraft 
evolution, point-to-point communica- 
tions and suitable transponder equip- 
ment. Preliminary studies have now 
been under taken for the purpose of 
solving these problems. 

• Display Equipment— Both airborne 
and ground displays must be so ar- 
ranged as to accommodate a maximum 
of information with a minimum of 
reading effort on the part of the pilot 
and the ground controller. These re- 
quirements necessitate studies of the 
psychological aspects of the problem, 
visual data relay, individual displays, 
integrated displays and the assembly 
of these individual studies into an 
integrated program. 

• Laboratory Test Equipment— I his is 
an essential part of the operating sys- 
tem since means must be available for 
determination of the operating charac- 
teristics and fidelity of the various com- 
ponents prior to their being approved 
for production and use. Signal genera- 
tors, wave meters, slotted lines, spec- 
trum analyzers and other such test 
equipment operating in the 960-1660- 
mc. band will be required. 

•Current Systems Evaluation-In the 
past few vears, manv individual manu- 
facturers have developed composite air 
navigation systems. While none of 
these systems solves the over-all air 
navigation problem, a considerable 
amount of research and development ef- 
fort has been expended and it is essen- 
tial that the most promising techniques 
of each development be extracted and 
applied to the ultimate program. 

Avionic Standards 
Program Completed 

The armed services electro standards 
agency has completed its organization 
and prepared operating procedures for 
more effective control of electronic 
standardization activities among the va- 
rious armed forces groups. Established 
in 19J6, the group is headquartered at 
Ft. Monmouth, N. J., the Army Signal 
Corps experimental station. 

The agency is directed by a three- 
man board composed of Lt. Col. Thew 
I. Ice. USAF. Lt. Col. W. E. Frame, 
USA. and Capt. Henry Bernstein, USN. 
The board is assisted by a technical and 
clerical staff. 

Purpose of the aeenev is to standard- 
ize insofar as possible all common elec- 
trical, electronic and avionic equipment 
used by the armed forces. This is ac- 
complished by obtaining agreement 
from the three services on individual 
specifications for equipment. Major 
problem is obtaining agreement on parts 
not previously considered standard by 
more than one agency. 
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Air transportation officials, in report- 
ing improved schedule regularity 
during the winter months, give much 
credit to efficient electronic aids. 
Important to their operation are 
batteries of all-weather depend- 
ability. Most of the batteries now ir 
use by all leading airlines are Exides. 
In Exide Aircraft Batteries you 
get dependable perfonnance — the 
ability to absorb heavy power loads 
momentarily and to deliver when- 
ever called upon. You get the 
assurance of long battery life, low 
cost maintenance — maximum bat- 
tery economy. 


"*»**■ ««• rmeeanmt v.s. mu. or. 1888 . . . DEPENDABLE BATTERIES FOR 62 YEARS . . . 1950 

THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 • Exide Batteries of Canada, Limited, Toronto 
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INDIANAPOLIS, MAY 30«> 

Bill Holland smashes track record 
with whirlwind 121-327 mph av- 
erage in 500-mile Memorial Day 
race. Mobiloil protected engine's 
full-power performance! 



DETROIT, AUGUST 1*' 

R. Stanley Dollar, Jr. drives 
his Mobiloil-protected "Skip- 
A-Long" at a record-breaking 
pace of 94.285 mph to win 
the Harmsworth Trophy. 



GRAND SLAM FOR Mobiloil 



CLEVELAND, SEPT. 3' d 

Joe DeBona captures the coveted Bendix 
Trophy with a new record average of 
470.136 mph over 2010-mile transconti- 
nental course. Another win with Mobiloil. 


° IL COMPANY, 


AERO 


SIGNS OF SAFETY AND 
PERFORMANCE 


Winners of Land, Sea 
and Air Speed Classics 


Mobi'Z. 


ted 


Protec 


oMobiloil scored high in 
1949 — helped keep engines 
roaring full-throated through 
grueling miles as U.S.A.’s 
top racing drivers chalked 
up new speed records. 

Get this same protection for 
your plane! Enjoy greater de- 
pendability wherever you fly. 
Always insist on the winner 
— Mobiloil Aero! 


At Over 1,000 U. S. Airports 


•2 
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Why Sodium Cooled Valves? 


The trend of modern engines is to operate at 
higher speed and more economical fuel-air 
ratio. In considering factors which influence 
exhaust valve life, temperature is the domi- 
nant one. High temperatures sharply reduce 
the resistance to corrosion, distortion, and 
fatigue life of the finest alloy steel. The effec- 
tiveness of sodium cooling in reducing valve 


temperatures is shown by the curves below, 
which are typical of recorded test data. 

The curve "Effect of Fuel-Air Ratio” shows 
that as the mixture is leaned out to obtain 
maximum economy, valve temperatures rise. 
The curve showing "Effect of Engine Speed” 
indicates that temperature rises quite rapidly 
as speed increases. 



VALVE DIVISION • 9771 french road • Detroit 13 . Michigan 


RESEARCH 


Air Power Needs Push Research to Limit 


Aeronautical Research Budget 


Agency 

Fiscal 1950 

Fiscal 1951 

Air Force 

5233,000,000 

5205,072,000 

Navy Bureau of Aeronautics. 
NACA 

77,853,434 

74.775,685 

53,009,000 

62,610,000 

Army Ordnance Department . 
Navy Bureau of Ordnance . . . 

49,017,897 

54,692,680 

59,672,904 

55,165,650 

Total 

$472,553,235 

$452,316,015 


Impatient services and 
designers can hardly 
wait for test results. 

Aeronautical research has never been 
crowded more relentlessly by the breath- 
taking pace of developments in the 
military aircraft field. Designers and 
military officers now arc literally stand- 
ing next to wind tunnels and test lab- 
oratories eagerly awaiting new results 
to be rushed to the drafting table and 
the flying field. 

The “phasing” of projects has be- 
come so unrealistic as thoroughly to 
frustrate planning and budget offices. 
Programs, long in deliberation, are su- 
perseded almost upon issuance by rapid 
turns in development trends that de- 
mand utter reorientation of approach. 

All of this is a direct product of, and 
a great tribute to, the productivity of 
aeronautical research in the five years 
since the end of the war. 

► Past Catches Up— “As we look back 
now at the things we thought incredible 
five years ago, it seems incredible,” says 
one leading aeronautical research scien- 
tist. “We now count heavily on many 
absolutely known facts that were far 
less than rational speculation five years 
ago, and we are now speculating much 
more convincingly about the next five 

Here are the blunt, scientific facts of 
aeronautical research in 1950: 

• Airframes— We now know how to 
build them to go as fast as desired. 

• Power— W e now know how to pro- 
duce as much as is desired for the pro- 
pulsion of aircraft. 

• Missiles— We now know how to make 
them go so high as never to return. 

► No Barrier—' The crowning achieve- 
ment of aeronautical research in the 
postwar years has been its utter dissolu- 
tion of the “sonic barrier." Tin's con- 
quest was signaled by the first flight of 
a man-carrying airplane at a speed 
faster than sound: it has been manifest 
by a growing list of such flights of a 
frequency that permitted the Air Force 
to state publicly: “We now fly faster 
than sound even’ day.” 

It is because this “barrier” has been 
"smashed” that aeronautical science is 
now in touch with infinity. Five years 
ago an aura of futility surrounded the 
aircraft design and development pro- 
fession in its study of sonic difficulties. 

► Ahead of Schedule— Yet, the chrono- 


logical facts show that the breach of 
the sonic barrier was accomplished in a 
shorter space of time than would have 
been required for a mere orderly pro- 
gression of aircraft performance at a 
rate established by its past. 

For example, on the basis of several 
studies of aircraft performance trends, 
we should only be attaining about 600 
miles per hour this year. Wc would not 
be due to reach 1 000 mph. until about 
1985, according to these estimates, 
which assume no sonic barrier and con- 
ventional propulsion means. Instead of 
this, man flew at 1000 mph. in 1947— 
38 years ahead of schedule. 

The lesson in this situation is this: 
aeronautical research lies at the root 
of aviation progress. Research saved 38 
years of effort in our assault on the 
sonic barrier. Research put the operat- 
ing speeds of current fighters 12 years 
ahead of their time. Research has op- 
ened an infinite vista of technical prog- 
ress for the aeronautical engineer. 

► Price of Performance— Because of this 
remarkable progress, research finds itself 
sorely harassed. Engineers were per- 
fectly content to wait while research 
fought its battle with the sonic barrier. 
But the battle having been won, the 
engineer has moved quickly to the 
frontier of research, demanding a fast 
and inexhaustible flow of data. 

Never before have wind tunnels 
whirled so steadily, computers tran- 
scribed figures so hurriedly, or research 
personnel worked so late and so long. 
The design engineer is snapping at the 
heels of the research engineer. 

The scientist has told the engineer: 
“There is now no limit to aircraft per- 
formance.” So the engineer asks: 
"Then tell me how I can obtain the 
performance I require.” 

It is not enough to know that an 


interceptor can now be built capable 
of a speed five times that of sound. 
This knowledge must be expressed in 
the form of profile ordinates, pitching 
moment curves and stability derivatives. 
These data must be provided not for one 
airfoil, or wing or configuration but 
for an infinite variety from which the 
engineer may choose. That is the major 
current task confronting aeronautical 
research. 

► Fmits of Research—' There arc now 
nearly a dozen U. S. planes capable of 
exceeding Mach 1.0 in level flight. An- 
other half-dozen are now under con- 
struction. These are the tangible fruits 
of U. S. aeronautical research progress 
in the past five years. 

Yet all of these are based on data 
now obsolete, information that was ex- 
citing news five years ago but now hope- 
lessly out-of-date. The services are de- 
manding higher and higher performance 
as they move rapidly toward the super- 
sonic air force long envisioned. The de- 
signers are urging research for more 
speed, virtuosity and productivity to 
meet these demands. 

Yet science always counsels caution 
because it alone knows that all data are 
approximate, all figures averages and all 
machines fallible. The engineer says: 
"I would rather have a doubtful figure 
today than a sure one tomorrow.” The 
scientists says: “These data cannot be 
trusted until more checking has been 
done.” It is this difference in approach 
that is responsible for much of the im- 
patience between these two vital mem- 
bers of the team. 

► Remaining Problem—’ There is one 
aeronautical research problem which 
does not appear in the three statements 
above. And this will occupy a prom- 
inent role in aeronautical research for 
many years to come: we do not yet 
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The AC-181 Aircraft Spark Plug resists lead fouling better 
than any other plug ever built. Off-schedule changes are fewer 
than with any other plug we know of. Two reasons are the 
platinum electrodes, which assure longer fixed gaps, and the 
patented CORALOX one-piece Insulator. 

Consequently, the AC-181 is a bargain, because its longer 
life and freedom from trouble make it truly economical, 
when all cost factors are considered. 

Take a look at the sectional drawing and you'll see why 
Pratt & Whitney and the CAA have approved the AC-181 
for five P & W engines, and why "Lucky Lady II" used it in 
her sensational round-the-world flight. 

There's no other aircraft plug like it — none that can offer 
you its combination of extra-quality features. 
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know how to accomplish these three 
things economically. 

The one statement that cannot be 
made is: wc now know how to make an 
aircraft fly as long and as far as desired. 
On the contrary, we do not even have 
enough information to make an aircraft 
fly at supersonic speed for more than 
a few minutes. 

Until aeronautical research has pro- 
vided a means by which an aircraft can 
fly at a high supersonic speed at ex- 
tremely high altitude for periods mea- 
sured in hours, it cannot be said to have 
exploited its capabilities. Many scien- 
tists are of the opinion that succc sful 


Engine Definitions 

Here are definitions of the ma- 
jor propulsive systems as used by 
research men: 

• Gas Turbine— Any of a family 
of powerplants which utilize a 
turbine to take energy from a 
stream of hot gases for doing use- 
ful work external from the ma- 
chine itself. 

• Turbojet— Air is drawn in the 
compressor inlet, compressed to a 
high pressure, passes through a 
combustion chamber, where fuel 
is added and burned and the high 
temperature products expand 
through the turbine that drives 
the compressor and continues to 
expand through a nozzle as a jet 
in the atmosphere. 

• Turboprop— A turbojet engine 
in which the turbine is geared to 
drive a propeller. When a portion 
of the hot gases is ejected through 
a nozzle, the unit is frequently re- 
ferred to as a propjet. 

• Compound Engine— A conven- 
tional reciprocating engine to 
which a steady flow exhaust-gas 
turbine and an auxiliary super- 
charger are added. The engine 
exhaust gas is ducted to the tur- 
bine which is provided with a noz- 
zle for jet propulsion. The turbine 
drives the auxiliary supercharger 
and the excess turbine power is 
delivered to the engine shaft 
through gearing. An intercooler is 
provided for cooling the engine 
charge air after the auxiliary com- 

• Tnrboramjet — A conventional 
turbojet engine with provisions 
for reheating the gas between the 
turbine discharge and the exhaust 
nozzle. Actually a form of con- 
stant thrust augmentation, this 
combination system makes it pos- 
sible to obtain higher tempera- 
tures in the exhaust iet than can 
be withstood by the turbine. 


use of atomic energy for the propulsion 
of aircraft will enable us to vault this 

search program is well under way on 
that problem. 

► The Test— The test of the efficacy of 
aeronautical research is the performance 
of the test article. On this score U. S. 
aeronautical research far outranks the 
rest of the world. A U.S. airplane has 
already flown at Mach 1.5 scores of 
times. Now flying is a U.S. airplane 
capable of reaching Mach 2.5 and a 
third is now nearing completion capable 
of attaining Mach 3.5. 

A U. S. missile has attained a speed 
of Mach 7-5 and an altitute of well 
over one million feet. A U. S. turboram- 
jet engine has delivered 10,000 pounds 
of thrust and a U. S. turboprop engine 
has delivered 10,000 hp. 

These are good, solid accomplish- 
ments of actual performance that no 
amount of criticism of our system and 
methods can explain away. And they 
have all been accomplishecl in the brief 
span of just five years, during which 
these projects have been taken from 
nebulous theories in the research lab- 
oratory through the painful maze of 
research processing, design, construction 
and development, to the ultimate prov- 
ing ground of actual test. 

No Atomic Plane 

While American atomic scientists are 
plunging into the job of building a hy- 
drogen bomb, the Atomic Energy Com- 
mission has no design for an atom- 
powered plane and nothing near the 
construction stage in the field of aircraft 

AEC general manager Carroll L. 
Wilson admitted to a press conference, 
in connection with the release of the 
AEC’s semi-annual report, that the air- 
craft reactor is “wav back.” compared 
with atomic engines for ships and other 
types of reactors. 

Report disclosed reorganization of the 
program for developing aircraft nuclear 
propulsion, but Wilson emphasized it 
was purely on the management side and 
no indication of technical progress. 
Under the new setup, four groups will 
conduct a cooperative program of re- 
search: AEC: U. S. Air Eorce: National 
Advisory Committee for Aeronautics; 
and the Navy’s Bureau of Aeronautics. 
Technical directors of the laboratories 
of these groups form a committee which 
will direct the program. 

The new program follows recommen- 
dations of the Ad Hoc Committee for 
Aircraft Nuclear Propulsion and the 
Lexington Report, prepared in 1948 by 
the Massachusetts Institute of Tech- 
nology. 

AEC’s aircraft reactor studies arc be- 
ing conducted at the Oak Ridge Na- 
tional Laboratory in Tennessee. 


ilRE You seeking a better 
lock ... a latch with greater 
compactness and lighter weight 
— to fit a new product design? 
Product engineers recognize the 
advantages of custom engi- 
neered lock design by Adams- 
Rite. For nearly a half century 
Adams-Rite have been so serv- 
ing industry. What could be 
more worthy testimony of the 
value of this service than the 
knowledge that ninety per cent 
of today’s larger aircraft use 
Adams-Rite locks and latches. 
Engineering assistance in your 
special locking device problem 
is yours for the asking. 
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ORGANIZATION OF THE NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 



How Research Is Coordinated 

Free interchange of personnel among various agencies 
permits full concentration on air power requirements. 


Aeronautical research in the U. S. is 
a vast, sprawling empire of test equip- 
ment, neatly-typed reports and planning 
committees coordinated more bv men 
than by agencies. Keynote is informal- 
ity: its watchword is action. Many sci- 
entists sit on committees which' take 
orders from other committees on which 
they also sit. One day the scientist is 
voting for a measure that he will receive 
the next day as an order. One day he is 
rapping for order as a chairman, the 
next day he is seated two chairs back 
from the table as an alternate or ad- 

► Lesson Learned— It is this interfusion 
of personnel that gives research the 
vital cross-fertilization that is its life’s 
blood. Tire Nazis learned too late that 
compartmcntalization of research is 
fatal, and excessive secrecy its disease. 
The U. S. has learned this lesson well 
and has repeatedly vetoed plans for 
elaborate organizational structures in re- 
search that demoralize. 


The tangible thread that interlaces 
this informality into a pattern is the 
requirements of national defense, which, 
at all times, take precedence over other 
considerations. Since authority is in- 
separable from control of funds in our 
system, and since the military provide 
more than 99 percent of the market 
for research results, it is the National 
Military Establishment that exercises 
administrative control over the national 
aeronautical research effort. Its officers 
sit on every committee, its engineers 
examine even’ figure and its executives 
make most of the decisions throughout 
the U. S. aeronautical scene. 

At the pinnacle of command is the 
Secretary of Defense, whose decisions 
shape much of the speed and direction 
of the national aeronautical research 
program. Assisting him are the Joint 
Chiefs of Staff, which determines stra- 
tegic requirements, and the Research 
and Development Board, which advises 
him on the technical feasibility of such 


requirements. Both are responsible di- 
rectly to the Secretary and bear no 
authority towards each other. Coordi- 
nating these two functions, however, is 
the Weapons Systems Evaluation 
Group, responsible jointly to the JCS 
and the RDB. It is this group which 
informs the JCS of what is possible, 
on the basis of RDB study, and which 
informs the RDB of what is desired, 
on the basis of JCS study. 

► Problems to RDB— After this inter- 
play of function has developed a desired 
weapons system, the problem is turned 
over to the RDB for the planning and 
programming of the required research 
and development. RDB breaks down 
the problem into specific research proj- 
ects allocated to that branch of the 
service most vitally concerned and/or 
best equipped to deal with it. 

The Air Force has made a major 
change in its organizational structure to 
handle those research and development 
projects assigned to it by the RDB. The 
Office of the Deputy Chief of Staff, 
Research and Development, has been 
created, bringing this function to the 
same staff level as operations, materiel, 
nersonnel and the comptroller. A new 
Research and Development Command 
has been created, on the same level as 
the Strategic Air Command, Continen- 
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The exacting specifications for actuators and special motors for 
today's and tomorrow’s aircraft pose many tough questions... but it's likely 
that you can find the answer through EEMCO. Our experience 
in designing and developing many hundreds of special types of electrical 
actuators and motors places at your command the "know-how" 
for producing units of remarkably ingenious design, compact construction, 
’ ' ’ nd high performance. We have the engineering 

tics to handle the most difficult design and development 
.and the manufacturing facilities to deliver the 
ith gratifying efficiency and speed. This is a matter of 
ar many customers of note in the aircraft industry, 
rent problems up to EEMCO. ___ 




eEMCo 


ELECTRICAL 
ENGINEERING 

j MCr r I 4612 West Jefferson Blvd. 

and Mru. V.Orp. I Los Angeles 16, Calif. 

DESIGN • DEVELOPMENT • LARGE-VOLUME MANUFACTURING 




We have designs on 

YOUR ACTUATOR 
and MOTOR PROBLEMS 


Typical E M' K 3 solutions of difficult 
Actuator and Motor design problems 


« ««OPY flCTUAIOB, 

second. Wciftnt, 17lbs.Non-jan.iiio*«nd.tops. esaciing space requirement. Weigh., 20-1/2 lbs. 



CYLINDRICAL ACCUMULATOR DEVELOPMENT 



an ouc-cropping of accumulator troubles in 
these particular airplanes. 

Approximately a year ago the Pacific Di- 


ments of specification AN-A-3. 

PRICE AND WEIGHT ADVANTAGE 

Not only do these accumulators satisfacto- 




weight for a given displacement accumulator 
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tal Air Command, and Air Materiel 
Command. A new Directorate of Re- 
search and Development has been 
established responsible directly to the 
Deputy Chief of Staff, Research and 
Development. 

Maj. Gen. Gordon P. Saville, former 
USAF director of requirements, is 
named deputy chief of staff. Research 
and Development, and Maj. Gen. 
David M. Schlatter, former senior 
USAF member of the Military Liaison 
Committee to the Atomic Energy Com- 
mission is commanding general of Re- 
search and Development Command. 

► Advisory Board— The new staff section 
will exercise overall staff direction for 
the Department of the Air Force in sup- 
port of various activities primarily en- 
gaged in research and development of 
new weapons, weapons systems and 
techniques. 

In addition to this staff function, 
the Chief of Staff of the Air Force is 
also assisted in his decisions by the 
Scientific Advisory Board, which studies 
scientific research problems affecting 
the future development of aircraft, 
weapons and equipment and evaluates 
long-range plans for research and devel- 
opment. It is the Chief of Staff’s check 
on the efficacy of his staff research an 1 
development program as well as a source 
of new ideas for programs. 

► Navy Research— Navy Department has 
both civilian and military coordination 
of research projects assigned it by the 
RDB. Research and development with- 
in the Bureau of Aeronautics is directed 
at the assistant chief staff level by the 
Assistant Chief of the Bureau of Aero- 
nautics for Research and Development. 
Chief of the Bureau acts as a Naval 
Technical Assistant to the Chief of 
Naval Operations, who is. in turn, prin- 
cipal^ naval advisor to the Secretary of 

The Secretary is assisted in his study 
of aeronautical research problems by the 
Office of Naval Research, responsible 
directly to him for advice on all re- 
search matters. Research programs de- 
veloped by the Bureau of Aeronautics 
in conformity with RDB programming 
arc coordinated and approved by the 
Office of Naval Research to insure co- 
ordination with the overall research 
program of the Navy Department. 

Separate from these agencies admin- 
istratively, but interwoven with them 
in activity, is the National Advisory 
Committee for Aeronautics, which re- 
ports directly to the President of the 
United States and receives its funds 
directly from the Congress. NACA is 
charged with the responsibility of coor- 
dinating the research needs of aviation, 
preventing duplication in aeronautical 
research and conducting research on 
problems either submitted by the 
armed services or instituted by its own 


appraisal of the need. The NACA has 
the most elaborate and advanced aero- 
nautical research facilities in the entire 
world, together with top-level aeronau- 
tical research scientists to conduct the 
programs and evaluate the results. 

The administration of aeronautical 
research, therefore, is carried out jointly 
by the Research and Development 
Board of the National Military Estab- 
lishment, the Air Force Deputy Chief 
of Staff, Research and Development: 
the Air Force Scientific Advisory- 
Board, the Assistant Chief of the Navy 
Bureau of Aeronautics for Research and 
Development, the Office of Naval Re- 
search and the National Advisory Com- 
mittee for Aeronautics. The evident 
complexity of these diverse groups is 
immediately resolved bv the fact that 
Air Force and Naval officers and civil- 
ians make up the membership of these 
groups and in most cases the same in- 
dividual serves on two or more of the 
committees which comprise these vari- 
ous panels. 

► Who Are Members’— Members of the 
various committees of the RDB are 
drawn from all segments of the govern- 
ment and industry with at least one Air 
Force, one Navy, one Army, one De- 
partment of Commerce and one civilian 
appointed to each of its major commit- 
tees. NACA is a prime example of this 
integration through the membership of 
two Air Force, two Navy, two Depart- 
ment of Commerce, the Chairman of 
the RDB and civilians selected from 
the airframe, aircraft engine and airline 
industries. NACA scientists serve on a 
wide variety of committees and subcom- 
mittees of the RDB and numerous 
members of RDB subcommittees are 
also members of various NACA sub- 
committees. 

It is this interlacing of purposes and 
ideas through cross-membership on 
committees and boards that provides 
the essential integrity of the U. S. aero- 
nautical research program. This informal 
system of assembling the administrative 
and technical research talent of the na- 
tion in infinite combinations comprises 
the most effective possible method for 
providing checks and balances in an 
enormously complex activity. 
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MOUNTING 


The new LORD MR-26- IB 
Dynafocal Core is now avail- 
able. DC-4 operators should 
specify this superior core for 
replacements. Here is why. 

• Increased Service Life. 

• Increased Protection Against 
Metal-To-Metal Bottoming. 

• Increased Passenger 
Comfort. 

• Less Frequent Replacement. 

• Lower Maintenance Cost. 

• Directly Interchangeable 
With Those Now In Use. 

MOUNTINGS FOR 
EVERY AIRCRAFT NEED 



LORD MANUFACTURING CO. 
ERIE, PENNA. 



Engineered Vibration Control 
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U. S. High Speed Research Airplanes 


Manufacturer 

Designation 

Engine 

Span Length Height 

Gross 

Weight 

Max. Design 
Speed 

Bell 

X-l 

Reaction Motors rocket, 
6000 lb. thrust. Pressure 

28’ 3V 10' 10" 

13,069 

1000 mph. @ 
60.000 ft. 


X-1A 

Reaction Motors rocket, 
6000 lb. thrust. Turbine 
fuel system. 

28’ 31' 10' 10" 

13,400 

1700 mph. @ 
80,000 ft.' 



Curtiss Propeller rocket. 

Swept wing, stainless steel 


2250 mph. @ 

Douglas 


Ramjet, rocket 

Under construction, joint 
U.S.A.F. -NavyProject. 


2599 mph. @ 
200/300,000 

Northrop 

Bell 

X-4 

X-5 

(2) Westinghouse 19XB2B, 
1600 lb. thrust each. 

25' 20' 15' 

Variable sweep angle 

7000 

650 mph. @ 
10,000 ft. 



D-558-1 

Allison J-35, 

25’ m °25' 12’ 

10,000 

650 mph. @ 

Douglas 

D-558-II 

Westinghouse 24C, 3000 
lb. thrust, and Reaction 
Motors rocket, 6000 lb. 
thrust. 

25’ 45' 3" 11’ 6” 

16,000 

1820 mph. @ 
75,000 ft. 
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Gilfillan GCA Meets the Challenge 
PAST. . . PRESENT. . . FUTURE 


N\^/\Gilfillan GCA has met the challenge of the air age. Its mastery over 
' 'bad '.weather was dramatically proved by the Berlin Airlift. GCA received a 
largevshare of the credit for the success of Operation Vittles. * Today, GCA 
sxpntfie job at 167 airports around the world. At GCAirports, schedules are 
egiftar,\delays rare. * Gilfillan GCA — built with the future in mind — is the 
only navigational aid with the speed, accuracy and spacing safety features to 
copfc. with the supersonic problems of tomorrow’s jet aircraft. ★ Air safety 
cib^not wait. Gilfillan, in cooperation with the CAA, USAF and USN, is 
tjic prime factor in keeping air safety equipment in step with air travel. 


J® Gilfi/lan 

- •/ los angeles 
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Air Problems of Research 

Administration now well organized, duplication nearly 
eliminated, but sufficient money still major worry. 


Administration of the national aero- 
nautical research and development pro- 
gram is now well-organized and closely 
integrated with the national defense re- 
quirements, on the one hand, and the 
availability of equipments and staffs, 
on the other. 

All of the loose reins, as exempli- 
fied by the veritable deluge of uncoordi- 
nated and diverse "research contracts” 
let during the immediate postwar years, 
have now been gathered in. Thousands 
of such contracts have been cancelled 
and others combined and duplication 
of effort, except in a few selected areas 
in which it is desirable, has now been 
virtually eliminated. 

► Effective Setup-The present arrange- 
ment of administration has proved itself 
wholly effective and economical in its 
operation during the past 21 years. The 
deficiency in capable research adminis- 
tration personnel (as distinct from re- 
search personnel), which severely 
hampered effective organization, has 
now been generally relieved and respect 
and confidence now pervades the entire 
program. Still not solved is the budget 
problem in which monies for a project 
must be determined about two years 
in advance. Pressure for economy also 
tends to cancel long-range programs in 
favor of those having immediate prom- 
ise, with the result that research, essen- 
tially a long-range activity, cannot be 
wholly exploited. 

^ Programming— 1 1 is in the planning 
and programming of the national re- 
search and development effort that the 
most effective progress has been made 
since V-J Day. Much of this was futile 
until the Roles and Missions problems 
of the services were resolved. 

Following agreement on this basic 
question, the next big problem was de- 
cision by the foint Chiefs and Staff as 
to the nature of the war that must be 
planned for. Agreement was obtained 
on this problem in its broad outline 
and research and development programs 
then became more realistic. Integra- 
tion of Air Force and Naval Aviation 
requirements then followed and proved 
so successful that common research and 
development programs are now being 
pursued in most of the broad fields of 
concern to tactical aviation. 

But one of the most important re- 
sults of this programming function has 
been formulation of virtually a national 
guided missiles program with resulting 
economies in cost and concentration of 
effort. Todav. anv selected test chosen 


at random can be shown to be part of 
a detailed program developed and sanc- 
tioned by joint Air Forcc-Naval-civil 
aeronautical research committees. 

► Tactical Aircraft—' The Air Force has 
definitely programmed a supersonic in- 
terceptor force, a transonic penetration 
fighter force and a transonic heavy 
bomber force for 1954-5. Prototypes of 
these force have already been flown or 
are scheduled during 1950-1. Following 
a long delay in prototype authorization 
while research and development results 
were being analyzed, the Air Force is 
now activating bids for new aircraft in 
these various categories. 

Production plans for current proto- 
types will be held to quantities suffi- 
cient to provide service tests and a 
nucleus of combat forces, but substan- 
tial production will not be entered into 
until the outcome of the new prototype 
program is in sight. Heavy accent is 
being placed on “all-weather” electronic 
equipment development, which is 
planned as standard installation in all 
combat aircraft regardless of type. So 
vital is this latter program regarded that 
airframe is rapidly assuming a secondary 
importance in aircraft planning. 

► Wait and See— Navy has not yet felt 
justified in programming supersonic 
fighters until the low-speed end of the 
speed range becomes much more clear. 
The problem of operating supersonic 
fighters from carrier decks is enormous 
and Navy has adopted a "wait-and-see” 
attitude in its planning for fighters. 
Meanwhile, it is concentrating develop- 
ment on existing types to lift them into 
the transonic speed regime and very 
satisfactory indications are already in 

Cancellation of the super-carrier was 
a severe blow to Navy aircraft planning 
and one of such magnitude as virtu- 
ally to disorganize their programming. 
Navy had elaborate plans for multi- 
engine attack aircraft with supersonic 
maximum speed and transonic cruising 
speed. Such aircraft absolutely require 
a carrier the size and capacity of the 
projected 65.000-ton "United States.” 
Its cancellation has resulted in compro- 
mises to the attack aircraft requirements 
and bid invitations have just been issued 
on the new requirements. 

Extremely high altitude has become a 
basic requirement for Navv interceptor 
aircraft and this requirement is integral 
with that of low-speed stability and con- 
trol necessary for carrier operation so 
that it is obtained more easily in a 


Naval aircraft than in an Air Force de- 
sign. Like the Air Force, Navy is plac- 
ing major emphasis on “all-weather” 
electronic equipment for its future air- 
craft, although its operational require- 
ments still demand major emphasis on 
airframe design and development. 

► Propulsion— Both Air Force and Navy 
planners are working wholly in terms 
of 10,000 lb. thrust for turboramjet 
engines and 10,000 hp. for turboprop 
engines. Prototype engines meeting 
these requirements are already running 
and flight test installations being made. 
Air Force has received major cognizance 
of turbojet engine planning and its 
future programming is for 20,000 lb. 

Navy has received major cognizance 
for turboprop planning and is studying 
requirements for 12,000 hp. units, al- 
ready in sight. Both services are concen- 
trating on high altitude and low specific 
fuel consumption through relaxation of 
engine weight requirements. This lat- 
ter permits the use of very high pressure 
ratios (20 or more) through very large 
numbers of compressor stages at a sub- 
stantial penalty in engine weight. 

► Missiles— Air Force will test missiles 
this year with 5000-mile ranges. Two 
types’ are now in initial production. 
Both are supersonic maximum-transonic 
cruise designs powered by conventional 
Allison J-33 turbojet engine. 

At this stage Air Force has no clear 
idea how these missiles will be guided 
into their targets, although a variety of 
workable systems are now being pressed. 
Most promising uses automatic celestial 
navigation but the detailed problems are 
enormous. Initial guidance will use 
ordinary low-frequency radio but elabo- 
rate systems of air-to-air control using 
very-high and ultra-high-frequencv have 
been developed. 

Surface-to-air missiles are now well in 
hand and the airframe and propulsion 
problems are now substantially solved. 
Remaining are stability and control and 
target-seeking equipment. Stability and 
control theory is well-develooed and me- 
chanical difficulties are all that remain. 

Homing remains a major problem, 
however, insofar as range is concerned. 
Close-range homing is now well-devel- 
oped and when methods for placing the 
method in proximity to the target are 
assured, then SAM type development 
will proceed rapidly. 

Air-to-air missiles are no longer a 
problem and a wide variety are now 
under test. Several of these are readv 
for large quantity production when re- 
quired. Stability and control problems 
in AAM are minimized bv the short 
duration of the flight. Rocket-powered 
and proximity fuse-armed, these small 
missiles have completely replaced 
machine-gun and cannon as fighter 
armament in future planning. 
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Wherever a strong, tough, low-cost, moldable material 
is called for. Low Pressure Lamination is probably the 
most practical process in use today 
Consult our engineering department to see how 
closely it can fit the problems you have now. 

ZENITH PLASTICS CO. 


SERVES THE 
LEADERS IN 
THE AIRCRAFT 
INDUSTRY! 


0 From stem to stern . . . from nose to 
tail assembly. . . ZENITH L.P.*parts have 
contributed to the strength, lightness, 
speed and maneuverability of the out- p 
standing products of America's leaders 
in the aircraft industry. 

Low-pressure lamination leads among the 
processes applied to plastics, specifically for 
the uses of aircraft fabrication. And Zenith 
Plastics leads in low-pressure lamination 
...especially in the aircraft industry... 
because in plant, procedure and special 
equipment, it is specifically and scien- 
tifically designed for L. P.* production 
with speed, precision and surprising 


1 the field of 
low-pressure lamination surpasses ZENITH 
in equipment, whether for aircraft or other 
applications in industry. 

We welcome any invitations to co-operate 
with your engineering division in develop- 
ing L. P.* FIBERGLAS parts that fulfill every 
demand of structural strength, good design, 
efficiency. .. and ECONOMY. 


Bell • Boeing 
Chance-Vought 
Consolidated Vultee 
Curtiss- Wright 
Douglas • Fairchild 
Lockheed • Martin 
McDonnell • Republic 


1548 W. 135th STREET. GARDENA, CALIFORNIA • Plymouth 4-2934 


HELICOPTERS 


Copters Proving Usefulness to Air Power 


Military recognition of rotorcraft as other 
than rescue vehicle sparks civil plans. 


The two-year period of 1949-1950 
may well be regarded as a major turn- 
ing point for the helicopter industry. 
After several postwar years of striving 
for recognition of the copter's utility 
and demonstrating its abilities, the 
helicopter industry during the past year 
has seen substantial military require- 
ments crystallize and promising com- 
mercial helicopter transport plans de- 
velop. 

Karlin inertia in official copter think- 
ing was in large part a result of rescue 
accomplishments by copters so dramatic 
that, until recently, they diverted the 
perspective of military planners from 
the numerous other basic functions that 
the copter is peculiarly suited to per- 
form. Even in the rescue field, only a 
small start had been made as compared 
to current copter plans. But the past 
year has seen a simultaneous blossom- 
ing of serious helicopter interest and 
substantial copter requirements in all 
of the services. 

► Market Expansion— The helicopter 
market unquestionably has expanded 
more than in any previous year. This 
growth may not be fully reflected in de- 
liveries until 1951, but even on the 
basis of only those new requirements 
that have developed to date, increased 
production is a certainty. 

Advent of this enlarged helicopter 
market has been stimulated by cor- 
responding growth in the size of heli- 
copters. During the past year the 
transport helicopter (i.e., capable of 
carrying ten or more passengers) has 
come into its own to such an extent that 
today most of the major rotary-wing 
manufacturers have machines of that 
size flying and in production to fill 
existing orders. A large part of rotary- 
wing activity, user requirements as well 
as producer effort, has jumped from the 
2- to 4-place machines of prior years to 
the transport helicopters which are a 
flying reality today. 

’ Until 1949, Piasccki was the only 
manufacturer producing large heli- 
copters. (Kellett and McDonnell each 
had built one prototype of transport 
size, but no production articles.) Bell 
with its H-12 and Sikorsky with its 
S-55 now have entered the large-heli- 


copter field and both companies already 
have military' orders for their transport- 
size copters. At the same time, Piasccki 
has entered into production of the 
HRP-2, an advanced version of its 
familiar big tandem-rotor helicopter. 

► Military Reflection— This industry- 
wide activity in building larger heli- 
copters is a direct reflection of firm mili- 
tary requirements for copters to carry 
bigger loads over greater distances. The 
most immediate order for these large 
copters will be the largest peacetime 
order that has ever gone to the heli- 
copter industry— an Air Force procure- 
ment of twenty or more so-called Arctic 
Rescue copters at a cost that may be as 
much as $12 million. 

Air Force specifications require a 
machine that will fly 250 miles, hover 
50 minutes at the 250-inilc destination, 
perform the rescue, and return 250 miles 
to base. This is performance beyond the 
capabilities of smaller helicopters, but it 
should be within reach of the machines 
that have been demonstrated through- 
out the industry in the past year. More- 
over, the Arctic Rescue procurement is 
not a design competition, but a proto- 
type competition, with only those ma- 
chines that were living realities in 
November. 1949, being eligible. 

The Air Force is not alone in its re- 
quirements for big copters. The Marine 
Corps in 1949 adopted the transport 
helicopter as a basic vehicle for assault 
landing of troops, weapons, and sup- 
plies. In May, 1949. before about 60 
Congressmen and Senators, the Marines 
put on a convincing demonstration of 
the ability of large copters to place 
troops and equipment at the scene of 
combat far more speedily and with less 
exposure to enemy action than via 
amphibious landing craft, parachute, 
or glider. The Marines definitely want 
big copters in numbers. The size of the 
Marine market probably depends only 
on the relative position of the Marine 
Corps in the Defense program. 

► Navy Requirements-The Navy anti- 
submarine warfare program calls for 
large copters, too. Navy has been con- 
ducting development work with the 
helicopter as an anti-sub vehicle for 
several months. Suitability of the 


copter's specialized flight characteristics 
to ASW has been clear for some time; 
operational use of copters to hunt and 
fight subs has awaited only machines 
with sufficient range to carry on the 
search and sufficient load carrying abil- 
ity to haul ASW search equipment and 
weapons. Copter procurement for ASW 
is expected soon, now that the large 
copters are here. 

Air Force, Marine Corps, and Navy 
requirements all focus on machines of 
the same general size. Exchange some 
gas load for more troop capacity, and 
the Arctic Rescue copter becomes a 
potential Marine assault transport. The 
service needs are here, the large copters 
are here, and the combination makes 
for a healthy production outlook. 

Military requirements for smaller heli- 
copters have been expanded and put on 
a more solid basis during the past year. 
Navy is replacing all of its seaplanes on 
battleships and cruisers with helicopters. 
The current Piasecki HUP procurement 
is destined for this mission. Marine 
Corps is converting its liaison squad- 
rons from fixed-wing to helicopter, a 
complete changeover. The Marine 
Corps order will call for machines with 
considerably greater performance than 
the small copters in military’ use today. 
► Navy Orders— BuAer procurement 
competition to equip the Marines' liai- 
son squadrons with helicopters probably 
will bring as much competitive activity 
and as many new or improved heli- 
copters in the 5-place field as the Arctic 
Rescue competition has brought in the 
transport category. This is likely be- 
cause the first BuAer order (14 heli- 
copters) probably will be followed by 
more. Also, the copters picked for the 
Marines will be eyed with considerable 
interest by the Army and the Coast 
Guard in their copter buying. 

BuAer procurement specifications 
for the Marine Corps craft illustrate the 
close similarity between commercial 
and military copters. Even though it's 
not an off-the-shelf purchase, a copter 
can qualify by getting a CAA certificate 
in lieu of meeting military handbook 
specifications. This is wise procurement 
policy for two reasons. The helicopter 
is a vehicle, not a weapon, and the mili- 
tary vehicle is identical with its com- 
mercial counterpart except for special- 
ized extra equipment such as hoist and 
litters. Moreover, the civil airworthiness 
standards for copters probably do a bef- 
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the Birdmeift Perch 


Plane efficiency — plane efficiency! As long 
as it remains one of the vital ingredients 
in lightplane flying, those words will 
always sound like a soft sigh from a 

The late Bill Odom proved the impor- 
tance of plane efficiency on his record- 
breaking lightplane flight from Honolulu 
toTeterboro, N. J. 


AND, BY JEEPERS . . . 

Speaking of economical, efficient opera- 
tion. if you're one of those guys who 
needs an overhaul job every time you fly 
down to the corner grocery, Gulfpride 
Aviation Oil — Series D — is the answer! 

It's the world's finest detergent dis- 
persant oil for horizontally opposed en- 
gines— the only aviation oil put through 
Gulf's exclusive Alchlor process to re- 
move extra carbon and sludge formers. 


Burlingame, Cal. His L.K.F. (with proof) 
entitles him to the honorable Commis- 
sion of Perch Pilot (br)— that's "Bottom 
Rung'* in Ubangi. Your Commission's 
on the way, Leo. 


Pre-flight studies supplied Bill with all 
kinds of important data and you can bet. 
before taking olf he checked everything 
ns carefully as a chorus girl ogling a new 

Of course. Bill was using the data to 
establish maximum range cruising con- 
ditions, but the same info can be used to 
give the best setting for maximum en- 
durance, maximum speed for a specified 
fuel supply, and so on. 

Yep— whether you're going to hop the 
continent or just take in the bathing beau- 
ties at the beach, it will pay you (in more 
efficient and economical operation) to 
spend a few hours pre-flighting your 
ship to discover the facts! 


Gulfpride Aviation Oil — Series D— 
will increase the periods between over- 
hauls up to 100'A'i by keeping valves and 
rings free longer! 

LITTLE KNOWN FACTS DEPT. 

So you're sitting there minding your own 
business when a big tycoon from Cincy 
comes looking for a zoot pilot to fly him 
and his beautiful daughter to Bermuda. 

You can smell that "long green," the 
daughter is a gorgeous hunk of stulf, 
everything's rosy when — whammy! 
"Where's your Perch Pilot's license!'" 

So — you haven't got one! Too bad. 
but the affluent gentleman can contact 
United Airlines Captain Leo Kriloff* of 


Leo says: " Believe it or not , United Air 
Lines' Valley Queen, between Los Angeles 
and San Francisco, makes better time with 
a headwind. That's because all airfields 
between the cities are laid out north and 
south. With a headwind there's no need 
to waste time circling for a landing!" 


GULF 


AVIATION 


PRODUCTS 



99 


Most Powerful 
Chevrolet Trucks 
Ever Built! 

Plenty of power — and dependable power — to handle 
heavy loads at lowest cost! Two great engines bring 
you new power, new stamina, new and spectacular 
performance with economy. These 1950 Chevrolet P*L 
trucks are the most powerful trucks Chevrolet has ever 
built. 

In performance, popularity, payload and price, 
Chevrolet is the outstanding leader! Chevrolet is the 
nation’s choice for every trucking job . . . and on each 
job, these P*L trucks have established their right to 
leadership by years of outstanding service. 


CHEVROLET 

p*L* 

ADVANCE-DESIGN TRUCKS 


1 opularity Leaders 

The public's overwhelming preference for 



Performance Leaders 
Payioac? Leaders the 


Far ahead with all these I Lus Features: 


Price Leaders 


per loud e THE NEW POWER-JET CARBURETOR: smoother, quicker occolerotion 
response e DIAPHRAGM SPRING CLUTCH for eosy action engagement e 
SYNCHRO-MESH TRANSMISSION for tost, smooth shifting e HYPOID REAR 
AXLES— 5 times more durable than spiral bevel type e DOUBLE-ARTICULATED 
BRAKES-for complete driver control e WIDE-BASE WHEELS for increased tire 
mileage e ADVANCE-DESIGN STYLING with the "Cob that Breathes" e BALL- 
TYPE STEERING for easier handling e UNIT-DESIGN BODIES— precision built. 




100 


ter job of defining an acceptable heli- 
copter than do military handbooks and 
specifications which are designed pri- 
marily for fixed-wing aircraft. 

This close similarity between com- 
mercial and military copters is a potent 
impetus to lively competition on mili- 
tary orders, for the military choice also 
gets a foot in the commercial door. 

► Market— Commercial market for small 
copters showed little improvement in 
the past year, even with the entrance 
of Kaman and Hiller into this field and 
the addition of their sales efforts to a 
market that previously was being de- 
veloped by Bell alone." Combined com- 
mercial sales of Bell. Kaman, and Hiller 
in 1949 probably did not exceed the 
’47 or '48 commercial sales of Bell 
alone. The lag was in sales to general 
charter operators and to agricultural 
operators. 

Even with competitive price reduc- 
tions that saw three manufacturers sell- 
ing in the S20.000-S23.500 bracket, 
agricultural sales were not sufficient to 
permit production lines to operate con- 
tinuously. However, the number of agri- 
cultural and general charter operators 
did increase slight!), and the year's im- 
plication is that of a leveling-off rather 
than decline in the charter copter field. 

While agricultural sales have lagged, 
two promising new fields for smaller 
helicopters have shown healthy growth 
over the past year. The copter is finding 
itself increasingly useful in mineral and 
petroleum exploration and survey. With 
the advent of lightweight geophysical 
equipment that permits all necessary 
apparatus to be helicopter-borne, the 
copter is finding a ready place in the 
survey of mountain, jungle, arctic, and 
swampy resource-bearing areas. It’s abil- 
ity' to land at inaccessible, unprepared 
sites and to provide speedy access over 
intervening rugged areas has increased 
geophysical survey production bv as 
much as 300 percent in areas of difficult 
terrain. At last count, ten copters were 
engaged full-time in oil surveys in the 
marshlands of Louisiana alone, with a 
number of copters being applied to this 
work abroad as well as in other domestic 

► Mapping Service— 'Hie same features 
which make the helicopter useful in 
geophysical work make it an excellent 
vehicle for mapping of difficult terrain. 
Copter use in this field has grown con- 
siderably in the past year. The U.S. 
Geological Survey, the "Coast and Geo- 
detic Survey, and the Army Map Serv- 
ice all used commercial helicopters un- 
der contract for mapping in Alaska. 

Mapping contracts are short-term and 
in themselves don't constitute much of 
a market for copters. But this type of 
work does sene to diversify the charter 
operator's field, round out his seasonal 
variations, and thereby make the charter 
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operating market healthier. 

Scheduled commercial helicopter op- 
erations got a big boost in August, 1949, 
with the inauguration of copter mail 
service in the Chicago Metropolitan 
Area over the routes of Helicopter Air 
Sen-ice, Inc. Within three months, 
HAS had all of its routes activated, 
with regular flights to the roof of the 
downtown Chicago Post Office and to 
ground heliports in 43 suburban com- 
munities. Completing 94 percent of its 
scheduled flights, HAS carried over 
700.000 lb. of mail (over 30 million 
letters) in its first five months of opera- 
tion. Meanwhile the mail copters of 
L,os Angeles Ainvays, now in their 
third year of regular service, carried 
record loads of over 4 million lb. of mail 
in 1949. 

► N. Y. Copter Sen-ice— Success of the 
Los Angeles and Chicago copter mail 
sen-ices and the advent of large trans- 
port copters have combined to gen- 
erate promising proposals for helicopter 
mail and passenger service for the New 
York metropolitan area. Using the ten- 
place or larger machines whose avail- 
ability has been accelerated by the mili- 
tary copter program, strong cases for the 

presented in CAB hearings. The pro- 
posed routes would provide speedy 
transit of passengers and mail between 
New York's airports and downtown 
Manhattan; between the airports and 
suburban communities within a 50-mile 
radius; and inter-airport service to speed 
transfer of mail and passengers from one 
flight to another. 

Interest in a copter transportation 
system for the congested, waterway- 
slashed New York area is not confined 
to would-be operators and copter manu- 
facturers alone. 'Hie hearings saw the 
Port of New York Authority, the City 
of New York, the states of New York, 
New jersey, and Connecticut, and other 
municipal and civil groups vigorously 
support the need for the rapid trans- 
portation that the copter is uniquely 
qualified to render. In recent strong 
letters to the CAB, the Departments of 
Defense, Army, Navy and Air Force 
have urged establishment of a copter 
transport network in New York. Their 
position is summarized in a sentence 
from the Air Force communique which 
states, ", . . the increased facilities 
made available by the employment of 
helicopter air transport in large cities 
would most certainly increase the de- 
fense potential.” 

► Set Pattern— The Los Angeles and 
Chicago copter mail lines are watching 
the New York case with anxious inter- 
est, as are copter applicants in other 
big cities. For it is expected that the 
New York case will set the pattern for 
establishment of copter passenger and 
mail service in other metropolitan areas 


@p > energizers 

GROUND POWER UNITS 

In the field of "Avionics" MGC Aircraft 
Energizers are leading by a wide mar- 
gin. Why? Because MGC engineers 
have the know-how and the facilities to 
manufacture generators, either electric 

meet the ever increasing power require- 
ments of the modern aircraft of today. 
Illustrated are some of the latest de- 
velopments. 



Motor Generator Corporation 
Box AV-20 — Troy, Ohio 
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aircraft manufacturers 
currently specifying 

TIHNERMAN 

1» SPEED NUTS weigh less than any other 
I self-locking aircraft fasteners. 

L 2. They’re easier to install. 

3 . They’re easier to remove for servicing. 

loosening. 

Thousands of SPEED NUTS*. SPEED CUPS*, and 
SPEED CLAMPS* are designed specifically for aircraft 


TINNE RM A N 


where surface transportation has reached 
its limits. Certification in New York 
well may mean early extension of the 
Los Angeles and Chicago services to 
carts' passengers as well as mail. Con- 
versely, denial of service to New York 
may temporarily close the door to 
certification of helicopter service in 
other areas. But this would be only an 
interim set-back to helicopter transport 
plans, for the time savings inherent to 
copter service in congested areas make 
certification of additional services in- 
evitable. 

Apart from the future implications 
of tlie New York case, certification in 
New York alone will mean a sizeable 
order for copters. It would be the larg- 
est single order ever to come from a 
commercial customer and one approach- 
ing most military orders in dollar value. 

After the lethargic helicopter market 
that prevailed until recently and the 
existence of few helicopter types cap- 
able of carrying large loads, the simul- 
taneous upturn in military requirements, 
the promise of major commercial trans- 
port services, and the introduction of 
10-place and larger machines by all 
major copter manufacturers may appear 
too sudden to be realistic. 

► Progress— However, it must be realized 
that the rapid progress achieved in the 
helicopter field— progress in helicopter 
size and performance, operational tech- 
niques, and user interest— is in large part 
a product of the times, the era of 
healthy technical environment in which 
the copter has developed. 

Unlike the automobile and the air- 
plane, which had to await general tech- 
nical progress essential to their own 
advancement, the helicopter is matur- 
ing in an age of technology when all the 
necessary skills, scientific data, materials 
and processes are readily available. 

The only thing relatively new about 
the helicopter is the practical applica- 
tion of the rotary wing principle of 
flight which it utilizes. Copter design, 
construction, and operation are not 
hamstrung by inadequacies in metal- 
lurgy, engines, aerodynamic data, and 
other technology that was not so fully 
developed at this stage of the lives of 
other new vehicles. This healthy tech- 
nical atmosphere provides fertile en- 
vironment for rapid growth of the 
copter and its utility. 




FASTEST THING IN^FASTENINGS 


Copter Pilots 

New York has 108 helicopter pilots, 
largest number in the nation, according 
to a statewide survey by the Civil Aero- 
nautics Administration. 

Total number of helicopter pilots in 
the country is 659, and California is 
second with 72. 
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COMPANY 

2820 ONTARIO STREET • BURBANK • CALIFORNIA 
Coble Address i "Airqulp" 


AIRPLANE COVERS • WING COVERS • ENGINE COVERS • STABILIZER COVERS 
SCAFFOLDING • WORK STANDS • MOBILE AND STATIONARY RACKS • JACKS 
AERORAMPS • BAGGAGE CARTS • TRUCKS • LADDERS • SHEET METAL CASES 
TOW BARS • SLINGS • CRANES • AEROSTANDS 


Contractors to the Armed Fo i 
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CECOSTAMP 



Model "V 

The Hardest Hitting 
Cecostamp Ever Built 


Wider Range TheModel"L"Ceco- 
- w _ stamp can handle a 

O* W or K : wider range of work 

than previous models. This increase in strik- 
ing energy is effected by increased ram 
weight. 

Easier Concentration of con- 

_ . trols makes for ease of 

Operation: operation. Working 

area has been cleared of obstructing sur- 
faces. Operating valve handle and control 
valve handle, worked together, run the 
Cecostamp and keep the operator solidly 
poised for quick, accurate blow control. 

More Accurate Valve porting 
_ . and valve rigging 

Operation: give smoother, 

surer ram action, making it possible to strike 
similar blows regardless of die height. The 
steel bolster plate makes for rapid die 
changes and more accurate setting of dies. 

Gieater Operational hazards have 
c , . been largely overcome. Con- 

aately : trols are centralized for 

safety and ease of operation. Frame-to-anvil 
bolts and springs are recessed in the anvil 
avoiding hazards to clothing. A safety cyl- 
inder head prevents damage from piston 
over-travel. Positive self-positioning safety 
rests, built into the side frames between 
the guides, hold the ram when changing 
dies or working between dies. Operating 
valve handle must be held down before 
throttle control valve can operate. 


New shock absorb- 
ing features have 
been incorporated 


Lower 

Maintenance 
Costs: 

parts, as for example, 
the Fabreeka pads at the frame-to-yoke 
joints. Automatic lubrication of valve, cyl- 
inder and guides prolongs the life of these 
parts. Lubricator turns on automatically as 
soon as machine is operating. Valves are 
cast integral with the yoke, eliminating 
piping and air losses. 

ot Bulletin 30-L-O 


CHAMBERSBURG ENGINEERING CO., CHAMBERSBURG, PA. 




TORRINGTON NEEDLE BEARINGS 

give maximum 
load distribution 


lorrington Needle Bearings distribute radial loads 
over a greater bearing area than any other type of 
anti-friction bearing of comparable size. 

This unique engineering feature of Torrington 
Needle Bearings assures maximum load capacity 
for any given housing or shaft size. 

Where you encounter high load conditions with 
fixed or rigid space limitations, you will find the 
Torrington Needle Bearing specially engineered to 
give you this and other important advantages. Why 
not discuss your problem with our engineers? They'll 
be glad to help you. 


TORRINGTOI 


SEARINGS 


NEEDLE • SPHERICAL R 


TAPERED ROLLER • STRAIGHT ROLLER ■ BALL • NEEDLE ROLLERS 


Leading Helicopters of the U. S. 


I^= 


r 


\m 


m j :g ; 
as ; ; ;s ; 

*£3 - - 


II : i 
-» h : a 


- 

S 5:8 s 

= a 

. , ....iziti 

« »; I ;;;; a B j j 8 

a S * ss* j fc *** U 


8 8 * ■ 


g sSi 5 3 3 ; 2 


5 am, BS5 S £- T 
8 m% Igi I S * 8 
- Ml g IIII 1 g 


Hit 


a 535 g 

lJ SSS 5 

JILL 
III S 


U! 


I HI 

8 111 I 


S PS S 8 


= j : M g : a 858 


f 


I I B- 5 
J_ 8 L 


a j a » « 


BiB 8 86 B 8 8 8 j 8 


8 *;;» 


If 1 Ills 1 g t a lil 
a. i sjj I a II S 1 JI:| 


- sS „ s„s ; „ , 3 c ■ 


8 . J 


I ! Ill 

i n g i: 


}f|J j ; 5 : 

m if it 


i i ■ 

Pl^pw Pi 


AIR TRANSPORT 


Growing Lift Capacity Aiding Air Power 


But commercial transport fleet is still far 
under number needed for war use. 


By Charles Adams 

U. S. commercial airlift has been 
growing at a spectacular rate during 
the postwar period. But like the Air 
Force itself, the airlines still have a 
long way to go if they are to help pro- 
vide the military strength which the 
President’s Air Policy Commission two 
years ago said was necessary for “Sur- 
vival in the Air Age." 

Planes used by U. S. scheduled 
domestic and international carriers 
have more than doubled since the end 
of 1945. rising from 457 to 1075 at 
the end of 1949. Seat capacity of the 
commercial fleet nearly quadrupled in 
the same period, jumping from 1 0,298 
to 58.9S6. 

► Lift Potential— Most impressive, how- 
ever. has been the airlines' soaring lift 
potential, which takes into account not 
only the number of planes and their 
seat capacity but also their speed and 
range for the long-haul (such as the 
transcontinental run). An Aviation 
Week survey shows that available lift 
of the scheduled passenger-carrying air- 
lines alone has risen more than seven- 
fold since the end of 1945. 

(The survey is based on the estimate 
that a Constellation or a DC-6 on the 
long-haul can provide close to eight 
times the lift of a DC -: a Martin 2-0-2 
Convair-liner roughly 3 times as 


a DC-3, 


tc.) ' 


If the planes of four scheduled all- 
cargo carriers and around 80 large non- 
schcdulcd and contract carriers are 


added to the 1949 total, the growth of 
U. S. commercial aviation during the 
past four years would loom even greater. 
The four airfreight carriers— Slick, The 
Flying Tigers, U. S. Airlines and Air- 
news, Inc.-arc operating a total of 29 
C-46s, 5 DC-4s and 3 DC-3s. The 
large nonskeds have 67 C-46s, 33 DC-4s, 


As of December. 1949. the U.S. 
scheduled domestic and international 
transport Beet (excluding all-cargo car- 
riers) consisted of 452 DC-3s, 233 
DC-4s, 1 1 0 DC-6s, 5 Boeing Strato- 
lincrs, 41 Boeing Stratocruisers, 24 Mar- 
tin 2-0-2s. 1 1 3 Convair-liners. 80 Con- 
stellations. 1 1 Lockheed Lodestars and 
6 Lockheed F.lectras. By contrast, the 
December. 1945. fleet included 406 
DC-3s, 1 3 DC-4s. 2 Douglas DSTS, 8 
Stratoliners. 7 Boeing 314 flying boats, 
1 8 Lodestars and 3 Elcctras. 

► Growth Continuing— The airline 
fleet is still growing. TWA. for exam- 
ple. expects to acquire 26 more Con- 
stellations this year. United will add 
five DC-6s. and TWA and Eastern arc 
expected to order over 60 new twin- 
engine transports. American Airlines 
has contracted for 1 1 and UAL for 6 of 
the larger, faster DC-6Bs. 


Growth of U. S. Scheduled 
Transport Fleet* 


< and Seats Available) 


Douglas DC-3 

DC-6 
Boeing 307 

Marlin 2-0-2 
Convair 240 
Lockheed L-49 

L-749 
Electra 10A 


5 Boeing 307 

24 Martin 2-0-2 
88 Convair 240 
44 I .ocklieed I.-49 
13 L-649 

16 L-749 

12 Lodestar 

6 Electro 10A 
6 Beech D-18C 


Beech D-18C 


16 Lockheed Lor 
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Eastern leaves nothing to chance! In the photo above 
Mr. Tony Finiels uses up-to-the-minute test equipment 
at Eastern's new heater test room in Miami to check a 
specially developed heater package for Constellations, 
containing a Janitrol 100,000 Btu per hour heater. Such 
careful al/ention to every detail backs up Eastern's great 
emphasis on economy and dependability. 


Eastern’s Great Silver Fleet — so well known for its long- 
standing records of safety, dependability, and profits — 
is Janitrol-heater-equipped — 100%. Eastern’s 51 DC-3’s 
have Janitrol's famous model S-200; 18 DC-4’s are 
equipped with S-40’s and S-100's and 20 new-type Con- 
stellations use the 100,000 Btu per hour Janitrol heater. 
We're proud that Eastern is among the many airlines 
which rely on Janitrol for safe, dependable heating . . . 
Call in a Janitrol representative for help in solving your 
commercial or military aircraft heating requirements. 
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Learn more about ROHR. ..Write for 
free illustrated, 24 -page brochure. 


The combination of engineering ability, 
production skill, good machinery and long 
experience adds up . . . and at ROHR it 
adds up to producing the things you want 
better ! faster ! cheaper ! ROHR is now 
making products for such fine companies 
as Boeing, Convair, Lockheed, North 
American . . . and more. What can ROHR 
make for you — better ! faster ! cheaper ! 

ROHR’S giant 750 ton double-acting 
mechanical press — biggest in this area. 


no 


7-1 DC-5s and 4 miscellaneous trans- 
port-type aircraft. 

Lumping together the regular air- 
line fleet of 1075 planes, the all-cargo 
fleet of 37 planes and the nonsked fleet 
of 178 planes gives an overall total of 
1290 aircraft. This is still a far cry 
from the 3000 to 5000 transport-type 
aircraft that military officials predict 
will be required in the event of war. 

► Mats Strength— The Military’ Air 
Transport Service has 303 planes in 
its transport fleet, including 151 C-54s, 
27 R5DS (Navy equivalent of the 
C-54), 8 Douglas C-74 Globcmasters, 
5 C-82 Packets, 6 Boeing C-97 Strato- 
freighters, 8 C-121 Lockheed Constel- 
lations, 1 Douglas C-118 (DC-6), 2 
C-46s and 95 C-47s. MATS has other 

and other branches of the military have 
their own transport and troop-carrier 
aircraft. 

To date, the government has refused 
to allot funds for the development of 
new cargo transports as recommended 
bv the President’s Air Policy Commis- 
sion. In fact, the whole drive for a 
government-financed prototype pro- 
gram bogged down early this year 
when the Budget Bureau" rejected an 
Air Force cargoplane development plan. 

This has strengthened current air- 
line industry belief that its present re- 
ciprocal-engine transports will form the 
backbone of its fleet for the next five 
years. Top airline officials believe that 
jet transports won't handle as much as 
25 percent of U. S. commercial air 
traffic before 1955. 

► Mobilization Plans— While the Air 
Force has found it necessary to concen- 
trate its available funds on combat-type 
aircraft, the airline fleet is being watched 
closely by the military. Two plans for 
immediate mobilization of the com- 
mercial fleet in event of an emergency 
have been drawn up. 

MATS prepared one plan, and the 
Air Coordinating Committee another. 
It is understood that the MATS plan 
contemplates taking over a maximum 
of the commercial airlift, with special 
emphasis on four-engine equipment. 

The ACC, which has civilian inter- 
ests represented, would not go as far. 
However, as a practical matter, it is 
generally recognized that in the event 
of a war the military’s views of its 
own requirements would prevail, 

► Deficit Seen— Even though there has 
been no money forthcoming for com- 
mercial prototype development, de- 
fense planning officials have manifested 
concern over the deficit in reserve 
airlift. Hubert Howard, chairman of 
the Munitions Board, last month placed 
the need for additional airlift at the 
top of the list of defense transportation 
equipment needs. 

Adm. Emory S. Land, Air Transport 


Assn, president, estimates that if the 
military were required to maintain a 
reserve of four-engine planes equal to 
the number now in use on the sched- 
uled airlines it would first have to spend 
S300 million on equipment. And if the 
military kept these planes in opera- 
tional condition with trained crews 
ready for a national emergency it 
would cost S200 million annually. 

► Personnel Comparison— Comparison 
of 25,000 MATS personnel engaged in 
air transport operations with the grow- 
ing personnel of the scheduled airlines 
is significant. As of last September, the 
regular domestic airlines (including 
feeders and territorial carriers but ex- 


clusive of all-cargo and nonscheduled 
operators) had 60,699 employes. 

Of this total, 5378 were pilots or 
copilots, 597 flight engineers, flight com- 
munications officers, flight mechanics 
and navigation officers, and 14,456 me- 
chanics. All of these categories arc 
especially vital to the air reserve. 

In addition, U.S. international flag 
lines on Sept. 30 had 22,129 employes, 
of whom 1670 were pilots or copilots, 
1111 were flight engineers, flight com- 
munication officers, flight mechanics 
and navigation officers, and 3771 me- 
chanics, 

► Expansion Factors— Assuming there is 
no artificial government stimulus, fur- 


STALL WARNING 
FOR JET AIRCRAFT^ 

WITH THE 

SAFE FLIGHT 
i . STICK SHARER/ 


No. 


v Safe Flight, 

— first with accurate 

which relays unmistakably the advance 
It has been designed especially for use 


h performance 


Coaxially mounted around the control stick the electrically-di 
unit produces a low frequency, high amplitude shake, giving 

ated pre-stall buffeting. 

When actuated by the Safe Flight pre-stall detector, widely use 
tactical, airline and civilian aircraft, the Safe Flight Stick Shaker s 
simply, completely, and automatically the problems of endowing 

Complete information on stall warning systems for your airj 
supplied on request. 


Safe Flight INSTRUMENT CORPORATION 

While Plains, New York 

PIONEERS IN STALL INSTRUMENTATION 
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tlier expansion of the airline fleet will 
depend on traffic growth resulting from 
three major factors: increased safety, 
better dependability and low fares. All 
of these factors contributed importantly 
toward the carriers’ better business dur- 
ing 1949. 

Safety-wise, U. S. scheduled airlines 
made their best record in history last 
year. Passenger fatalities on certificated 
domestic trunklines, feeders and U. S. 
international flag lines combined fell 
to a new low of one per 100 million 
passenger miles flown. Best previous 
record was 1.3 passenger fatalities per 
100 million passenger miles set in 1948. 

From 1943 through 1949, the indus- 
try’s passenger fatality rate was below 
two per 100 million passenger miles 
flown in four of the seven years. In 
the other three years the passenger 
fatality rate did not go above 2.7. 

These rates can be compared with 
the 23 fatalities per 100 million passen- 
ger miles in 1930, 21.4 in 1931, 16.8 in 
1932 and 9.5 as late as 1936 and 1937. 

Government and industry officials 
hope for steadily improving safety rec- 
ords in the future with the help of 
better operating methods and more and 
improved air navigation and landing 

► Dependability Improves— The airlines 
have made long strides in dependability 
during the past few years. United Air 
Lines, for example, completed a record 
98 percent of all its scheduled miles 
in 1949, with 92.5 percent of the flights 
originating on time or within 15 min- 
utes of schedule. Almost 75 percent of 
UAL's flights arrived at their final 
destinations within these same time 
limits. The company’s on-time depar- 
tures improved nearly 10 percent over 
1 948, and on-time arrivals improved 27 
percent. 

This performance presents a striking 
contrast with the dreary picture painted 
by the President’s Air Policy Commis- 
sion in its report of January, 1948. The 
Commission noted that in June, 1947, 
a good weather month, one of the major 
airlines had 89 percent of its planes ar- 
riving in New York City late, and 46 
percent of all planes were delayed more 
than an hour. In the same month, 41 
percent of all plane departures from 
New York were late, and 16 percent 
were over an hour late. 

► Fares Lowered— Average airline fares, 
both domestic and international, turned 
downward during 1949 after rises dur- 
ing 1947 and 1948. Domestically, the 
average fare is now only slightly higher 
than in the immediate pre-war period. 
Fares on U. S. international flag lines 
are below the 1941 level despite a 
great increase in the general price in- 

Barring a depression, Air Transport 
Assn, officials expect a 5 percent annual 


increase in domestic traffic, compounded 
over a 15-year period. This would 
mean that the 1948 traffic level will be 
doubled by 1963, with a good possibil- 
ity that it may be 24 times the 1948 
level. 

► Coach Influence— The forecast takes 
into account the normal increase in 
first-class travel by air, continued di- 
version of first-class traffic from other 
modes of transportation, and a con- 
tinued increase in over-all travel. It 
assumes that air coach will create new 
air travel markets by tapping rail coach 
and bus business, arid assumes increased 
use of cargo service. 


(One company now seeking a trans- 
continental air coach certificate has es- 
timated that if the 1948 domestic fare 
level of 5.76 cents a mile holds steady, 
domestic revenue passenger mileage will 
increase from under 7 billion -in 1949 to 
over 15 billion in 1954. But it predicts 
that if fares generally drop to the four- 
cents-a-mile coach level the 1954 pas- 
scnger-mile total would soar to nearly 
32 billion.) 

► Congestion Feared— ATA sees difficul- 
ties ahead as business grows. The traffic 
increases will not be spread equally over 
a 24-hour period. This will mean peak- 
hour saturation at many airports. 
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★ ALTITUDE 

★ TEMPERATURE 

★ DIRT 

★ MOISTURE 

★ CONDENSATION 

★ OIL, GASOLINE 


The new switch is fully interchangeable with MICRO BZ-R31 
(AN3210-1) Switches in all MICRO housings and actuators. 
Write your nearest MICRO branch today for 
complete technical information. 

MICRO . . . first name in precision switches 


BRANCH OFFICES: 



REPRESENTATIVES: 
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back” wing styles. The experimental plane 
has "elevons” at the wing’s trailing edge 


by a vertical stabilizer and rudder, also of 
triangular shape. 


•CONVAIR 


CONSOLIDATED VULTEE AIRCRAFT CORPORATION 

San Diego, California Fort Worth, Texas 
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increase has occurred since the war. 
There were 98 contracts on file at the 
end of the war; 139 in 1946; 168 in 
1947; and 191 in 1948. 

Two situations stand out in the 
table: 

• The Air Line Pilots Assn., (A.F.L.) 
has contracts covering pilots on all the 
major lines. 

• Three Unions— International Assn, of 
Machinists (Ind.), Transport Workers 
Union (C.I.O.) and United Automobile 
Workers (C.I.O.)— vie for the right to 
bargain for mechanics and ground serv- 

ALPA has agreements with 33 regu- 
larly scheduled airlines, including all 
the major trunk and feeder lines. Its 
active membership has skyrocketed to 
6274 from a prewar total of about 1000 
in 1939. There are about 2000 inactive 
members. 

With the bulk of the members among 
mechanics and ground service crews, 
the IAM has the edge over TWU and 
UAW. It claims some 15,000 members 
on 16 major lines. TWU has less than 
10,000, and the UAW less than that. 

lAM's Frank Heisler handles this 
union’s airline activities with a field 
staff of 10 men. James Horst directs 
TWU’s Air Transport division, which 
is undergoing a Communist houseclean- 
ing. UAW Vice President John W. 
Livingston runs UAW's Airline Depart- 
ment with help from J. L. McFarland, 
assistant director. 

UAW is supposed to step aside for 
TWU now that this union is turning 
out the Communist leaders in accord- 
ance with current CIO policy. UAW 
became really active in the airlines to 
provide a CIO union for anti-Commun- 
ists in the days when TWU followed 
the Communist party line. 


U. S. Still Leads 
In Plane Milage 

The U. S. is still Hying more sched- 
uled plane miles per week than all the 
rest of the world combined. 

But the American share of the 
world’s total has been declining steadily 
during the postwar period and is now 
about 51 percent, according to the 
Civil Aeronautics Board's Foreign Air 
Transport division. As of last Oct. 1, 
U. S. scheduled domestic and interna- 
tional carriers were flying 9,204,000 
plane miles weekly, compared with 

9,125,000 plane miles weekly for the 
airlines of other countries, including 
Russia. 

Of the U. S. total, 7,072,000 plane 
miles weekly were flown by domestic 
carriers and 2,132,000 plane miles by 
American international flag lines. 

► Routes Compared— CAB’s latest world 
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directory of scheduled common carriers 
shows U. S. domestic airlines operating 

71.000 miles of unduplicated routes and 
U.S. international flag airlines 108.000 
miles of unduplicated routes. (With 
duplications, U. S. carriers arc certifica- 
ted for 146,333 route miles domestically 
and 209.856 route miles internation- 
ally.) 

In contrast to the U.S. total of 179,- 
000 active unduplicated route miles, 
the rest of the world has 932,000 active 
unduplicated route miles. But with the 
U.S. operating the majority of plane 
miles weekly, it is apparent that the 
number of flights operated by foreign 
countries over each mile of their routes 
is far less than with U. S. carriers. 

Plane miles scheduled each week by 
all U. S. carriers have risen from 7,904,- 
000 in October, 1946, to 8,627,000 in 
October. 1947; 8.976.000 in October, 
1948: and 9,204,000 in October, 1949. 
In the same period, the rest of the 
world's scheduled plane miles weekly 
rose even more sharply, from around 

4.436.000 in October, 1946. to 9,125,- 
000 last year. 

► Soviet Progress— Russia's record of 49.- 
000 unduplicated route miles operated 
and 1.691,000 scheduled plane miles 
weekly as of last October is still far 
smaller than the U. S. total of 179,000 


unduplicated route miles and 9,204,000 
scheduled plane miles weekly. But Rus- 
sia is moving up fast, increased its week- 
ly scheduled plane mileage 27 percent 
between April and October, 1949. 

Route-by-route analysis shows that 
about 62 percent of the miles sched- 
uled by all foreign airlines are performed 
with American-manufactured aircraft. 
When U.S. airlines are included, the 
proportion of the world’s scheduled air- 
line operations conducted with Ameri- 
can aircraft becomes 81 percent. Foreign 
aircraft perform 17 percent of the 
world's scheduled service, and two per- 
cent is undeterminable. 

CAB's survey covers 178 foreign air- 
lines and 55 certificated U. S. airlines, 
including 16 Alaskan operators. 

► Ten Leaders— The world's ten largest 
airlines from the standpoint of sched- 
uled plane miles weekly in October, 
1949, were: Russia’s Civil Air Fleet 
Administration (Aeroflot), 1,691,486; 
TWA, 1.278,347; Pan American Air- 
ways. 1.235.766; American Airlines, 1,- 
166,902; United Air Lines, 1.137.94S; 
Eastern Air Lines, 1.006,097; Air 
France, 521,076; Northwest Airlines, 
496,794; KLM, 491,334; and BOAC, 
453,147. 

Ranked in order of unduplicated 
route mileage as compiled by CAB, the 


ten top airlines are: Air France, 76,450; 
KLM, 67,390; BOAC, 57,477; Pan 
American, 55,997; Aeroflot, 49,031; 
Sabena, 33,319; Scandinavian Airlines 
System, 31,300; Canadian Pacific Air 
Lines, 23,854; Philippine Air Lines, 
22,642; and Panair do Brasil, 21,408. 

Average Salaries 

Average annual salary of domestic 
airline employes during 1948 was 
$3646. Pilots and copilots received 
average pay of $7656; flight engineers, 
flight communications officers, flight 
mechanics and navigation officers aver- 
aged $4498; stewards, stewardesses and 
pursers $2540; dispatchers meteorol- 
ogists and communication operators 
$3344; mechanics $3765; other hangar 
and field personnel $3153; office em- 
ployes $3034; and all others $2834. 

Average annual salary of employes of 
U.S. international flag lines was $3594 
in 1948. Pilots and copilots received 
an average of $9145; flight engineers, 
flight communications officers, flight 
mechanics and navigation officers aver- 
aged $6755; stewards, stewardesses and 
pursers $3141; dispatchers, communi- 
cations operators and meteorologists 
$3213; mechanics $3388; other hangar 
and field personnel $3013. 
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Comparative Safety Statistics 


Scheduled Domestic Operalions, 1938—1949 
(II. S. Trunk, Feeder & Territorial Carriers) 
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(Traffic 1943-1949) 

Year 

Total 

Passenger 

Miles 

Air Mail 
Ton Miles 

rSK 

Freight 
Ton Miles 

1943 

1944 

1945 

1946 

1947 

1948 

1949 (Est.) 

254.374.000 

322.123.000 

462.180.000 

1.130.196.000 

1.863.268.000 

1.961.794.000 
2,144, OOOiOOO 

1,990,715 

2,048,150 

3,399,339 

6,141,461 

12,755,998 

17,122,170 

20,220,000 

(1) 

(1) 

(1) 

(1) 

30,786,465 

41,404,334 

50,968,000 

(1) 

(1) 

(1) 

(1) 

2,109,948 

4,188,467 

7,500,000 
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FOREIGN AIR POWER 


Britain — Useful Arsenal in World Power 


Ministry of Supply Expenditures 

April 1, 1949- 

Mar. 31, 1950 1918-49 1947-18 1916-47 

£33.497,000 £113.055,000 

12.574.000 

20.980.000 38,674,000 

Source: Civil Estimates. 


(Military) £32,7EM>00 £32,800,000) 

(Civil) 2,876,000 5,680,000/ 

(Military). P ..... 14,015,000 14,169,000) 

(Civil) 82,000 82,000/ 

(Military) " ' 18,739,000 20,300,000/ 

(Civil) 154,000 320,000/ 


By Frederick R. Brewster 
(McGraw-Hill World News) 
London— Britain’s place in the grand 
strategy of Allied air power is becoming 
perfectly clear. And, though little 
awareness of this is allowed to penetrate 
into the consciousness of the British 
public, the signs all point to only this 
conclusion: Britain is an essential ar- 
senal, but it is not considered a source 
of striking-power. 

Such a subordinate position may not 
suit the British pride-but it does fit in 
with the reduced productive potential 
that Britain can afford to allot defense, 
in her present straits. It also is a real- 
istic decision. 

The relative state of progress in 
British aircraft development lias brought 
to a high degree of perfection the jet- 
propelled fighter plane, the gas-turbine 
engine, and civil transports embodying 
these engines, but lags in the develop- 
ment of long-range and high-bombload- 
capacity bombers. 

► independence— Tli is doesn't mean 
that Britain has accepted her subordi- 
nate status as a permanent state. That 
would be to misjudge seriously the 
British desire to be politically, economi- 
cally and militarily independent. De- 
velopments underway, though scarcely 
talked about and still under security 
wraps, aim at future full-scale inde- 
pendence in the aviation field. Swept- 
wing jet bombers, higher-powered axial- 
flow turbojet engines, civil transports 
superior to any others in the world— 
these are only a few of the projects that 
can be glimpsed but not described, on 
which the British aircraft industry is 
working. 

But for the present, in the grand plan 
being cooked up under the sponsorship 
of the North Atlantic Pact, Britain 
comes in as a producer of fighter air- 
craft. and her Air Force is counted on 
mainly to defend the home country so 
that it can continue to turn out more 
and more fighters. 

Only one light bomber, the Canberra, 
has so far been developed in Britain, 
tested, and ordered into production 
since the war-and this sleek swift craft 
carries only a small load of destruction. 
It may be given the job of tactical 
bombing in support of front-line in- 
fantry, where its tremendous speed, up- 
wards of 500 mph., its fighter-like 
maneuverability, and its own secret de- 
fense device, can be counted on to see 


that it accomplishes its missions with- 
out fighter protection. 

► B-29s Accepted— The two four-jet 
sweptwing long-range bombers which 
were commissioned more than four 
years ago have yet to fly, and it would 
be another three years before they 
could be delivered in quantity for use 
by RAF’s Bomber Command. So, with 
evident reluctance, the RAF accepted 
the 70 surplus B-29s from the USAF, 
with all the problems of familiariza- 
tion, training, and maintenance that 
is implied thereby. But with the Lin- 
coln unable to meet the high-altitude 
requirement of present-day bombing, 
there was no option. 

For long-range ocean reconnaissance, 
where duration rather than speed is 
to be desired, Britain favors the AVRO 
Shackleton, and has ordered AVRO to 


further development of the famed Lan- 
caster wing. But the Shackleton. obvi- 
ously, fits into a scheme of defending 
the British Isles, and keeping open the 
sealanes of supply, rather than any plan 
of offensive striking power. 

In fighters, development of the tried 


and trusted Vampire and Meteor jet- 
jobs continues. And orders from for- 
eign countries— Sweden, Norway, Den- 
mark, Switzerland, Italy, Egypt, for the 
Vampire; Belgium, Holland, France, for 
the Meteor— are all in keeping with the 
pattern of planning as well as helping 
Britain’s aircraft builders keep their 
heads above water and the nation as a 
whole with necessary export earnings. 

Production of the Vampire in Swe- 
den and France and Italy, and of the 
Meteor in Holland, as well as manufac- 
ture of the de Havilland turbojet en- 
gines and the Rolls-Royce Nene jet 
engine abroad, in Sweden, France, Bel- 
gium, and Italy, also emphasize Britain’s 
key place in the European aircraft pro- 
duction pattern. Assuming that there 
may not be the long years of prepara- 
tion for the next war' that there were 
the last time, the good sense is obvious 
of this present arrangement, providing 
an early form of dispersed production, 
and a high degree of familiarity with 
the two excellent fighter types among 
all Western European countries. 

► Planning Still Primitive— It is giving 
away no secret to state that inter-nation 
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planning under the North Atlantic Pact 
is still in its very early stage. And the 
first meeting in London, in mid-Janu- 
ary, of American officers of the three 
services charged with the local liaison 
activities in Europe, was still one lim- 
ited to discussing administrative pro- 
cedures, channels of communication, 
manner of payments, etc., rather than 
an initial "strategic plan” session. 

The Brussels Treaty powers— Belgium. 
Holland, Luxembourg, France, and 
Great Britain— who had taken an earlier 
step toward integration of their forces— 
were still in the dark, when their Lon- 
don headquarters was asked how they 
would fit in with the larger program 
of mutual assistance under the North 
Atlantic Pact. “We're still waiting to 
hear,” they replied. 

A recent RAF reshuffle of its top- 
layer organization to make ready for 
future integration goes into effect Mar. 
1. Under it. Air Chief Marshall Sir 
John Slessor, CAS. will have Sir Ralph 
Cochrane, Vice-Chief of the Air Staff, 
to run the RAF; and Sir Arthur P. M. 
Sanders, who steps down from the 
Vice-Chiefs post to become a new 
Deputy-Chief, in charge of inter-service 
policy and planning, and to handle 
cooperation with Commonwealth and 
allied air forces. 

► Transport Cuts-Significant, too, is 
that when cuts had to be made in all 
Government departments’ spending, the 
cuts in defense expenditure for aircraft 
fell not on fighter production, but on 
airframes and engines for RAF’s Trans- 
port Command. 

This step, taken after inter-service 
consideration, was merely a continua- 
tion of Britain's long-standing decision 
that fighter defenses were its top pri- 
ority, and that civil and transport air- 
craft followed after. There’s no evi- 
dence that this decision was talked over 
with MDAP officials, but if it had 
been, they would undoubtedly have 
approved the proposition. 

► State of the Industry— Britain's air- 
craft-builders are still in that twilight- 
zone, between sickness and health, that 
generally marks the industry in inter- 
war years. During the past year, new 
developments continued to outweigh 
quantity production; by far. But there 
are signs that the wheels may begin to 
turn a bit faster in aircraft factories in 
1950. 

Besides the Camberra and the Shack- 
leton, these other new types, flown for 
the first time in 1949, have been 
ordered into production: de Havilland 
D.H. 113 night-fighter, D.H. 112 high- 
altitude fighter; and the Meteor 8 
fighter. All three are primarily advanced 
types of tested designs. 

The Hawker Sea Hawk jet fighter, 
flying since September, 1947, has at last 
been ordered for sendee with the Royal 



GLIDAIR Aircraft Finish tops all other brands! From 
coast to coast, fixed-base operators — men with experi- 
ence in using all types of aircraft finishes— have named 
GLIDAIR as their first choice. This fact was confirmed 
by a nation-wide survey conducted recently by an inde- 
pendent research organization.* 
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Leading Canadian, British & French Planes 
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Navy as a counterpart to the Super- 
marine Attacker, ordered a year ago. 
The swept-wing versions of both of 
these single-jet fighters have been going 
through the testing wringer, but have 
not been ordered yet, although a report 
from Australia suggests that the Hawker 
P.1052 may go into production out in 
the Antipodes, as will the Canberra. 

► Pistons for Navy— Meantime, Hawker 
Sea Furies and Fairey Fireflies are being 
turned out for the Royal Navy and other 
navies who still want piston-engined 
fighters for deck-landing service. 

Short Brothers, having completed its 
production of giant Solent flying-boat 
transports, was left with nothing but a 
small order for Sturgeon target-towing 
planes, and scattered orders for the 
little eight-seater Sealand amphibian 
transport. 

Bristol, in addition to all its other ac- 
tivities, rolled out twin-piston-engined 
Brigands for air-reconnaissance and light 
tactical service with the RAF. 

The rest of the industry existed on 
subcontracts for major components 
from these builders, notably for Vam- 
pire and Meteor wings, tail assemblies, 

► Transport Orders Rolling— Although 
the year saw Britain regain its superior- 
ity over the Americans in transport air- 
craft design, with the jet-powered Comet 
and the turboprop Viscount, Apollo, 
Hermes, 5, and Marathon 2, only 
Handley Page was fully occupied on 
transport production during the year, 
with orders for 25 Hermes piston-en- 
gined 60-pasenger airliners and 40 Mara- 
thon 1 piston-engined feederliners. De 
Havilland, whose Dove feederliner has 
captured a nice batch of more than 
300 orders in the past years, added 
series production of the Comet to its 
program in the latter part of the year, 
and Vickers-Armstrongs could start 
thinking about production schedules 
for the Viscount in September after it 
finally landed an order for nearly 40 
when many observers thought the proj- 
ect was a dead duck. 

The gigantic Brabazon 1 made its 
first flight early in September and pro- 
duction of the three turboprop versions 
continued at a slow pace, as did con- 
struction at Cowes of the three Princess 
flying-boats of Saunders-Roe. 

Compared to wartime production, 
current production figures are puny. 
This is reflected in the total employes in 
the aircraft and aircraft engine building 
industrv— which has dwindled from 
1,800,000 in January. 1944. the wartime 
peak, to only 152.000 in November. 
1949. Wartime production, of course, 
required enormous subcontracting 
throughout British industry; an asset, in 
terms of knowledge and potential capac- 
ity, which is not exactly wasted away, 
but which would require longer to re- 
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establish than the circumstances of an- 
other war might permit. 

► lire Civil Picture-All is far from 
healthy in the civil aviation field in 
Britain. BOAC has swallowed up 
BSAA without gaining any of the econ- 
omies usually associated with merger, 
BOAC and BEA are going through the 
agonies of reorganization at the top, 
again and yet again. 

Traffic handled by both the nation- 
alized airlines continued to increase 
during the year. But the besetting prob- 
lem of BOAC— inefficient, uneconomic 
aircraft— has only been alleviated, not 
cleared, by the arrival of additional Con- 
nies and the new Stratocruisers, and 
the problem of maintaining a wide 
variety of types in its fleet is made no 

The charter companies, on whom the 
bulk of the work of the Berlin airlift 
fell, and whose value as a reserve of 
air power in such an emergency was 
well demonstrated at that time, have 
had lean pickings since the airlift 
ended. 

► Expenditures— Up until the recent 
cuts in expenditure on equipment for 
Transport Command, estimated ex- 
penditure for aircraft, spares, and en- 
gines by the Ministry or Supply (who 
places all contracts for the military serv- 
ices and until recently for the national- 
ized airline corporations as well) in the 
financial year ending March 31, 1950, 
was £65.4 million for military equip- 
ment and £3.1 million for civil air- 
craft types. 

This report would scarcely be com- 
plete if it did not include a comment 
that the British aircraft industry is still 
indignant about the country's purchases 
of American transport aircraft. The 
SBAC. in a release dated Feb. 8, gives 
currency to the fact that imports (which 
include in 1949 the cost of the 22 Ca- 
nadian Fours, as well as the cost of 
BOAC’s Stratocruisers) have risen to a 
total of £17 million, contrasted to only 
£1 million in 1946-i.e. to nearly half of 
the country's aircraft export figure (£34 
million, including tires and accessories) 
from less than 10 percent recorded dur- 
ing 1946. 


Brazil’s Airports 

Brazil has about 200 airfields on 
which two-motored commercial planes 
can land and take off, according to a 
survey by the Ministry of Aeronautics. 
A few are unusable during the rainy 

There are six airports available to 
four-motored craft: Val de Cans at 
Belem; Parnamirim at Natal; Recife; 
Galcao and Santa Cruz at Rio de 
Janeiro, and Cumbica which is located 
at SSo Paulo. 
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M blistering heat is sandwiched between layers 
of bitter, biting cold. Great auroras throw 

I flickering light. That's the Ionosphere 

Earth's last outpost before the beginnings of inter-stellar 
space . . . which Martin-built Navy Vikings are designed 
lo explore, reaching many miles beyond the V-2! 

Two firing tests to date have been primarily designed 
to check the Viking's control systems, with altitude a 
secondary consideration. In announcing these launchings, 
the Navy pointed out that while the rocket is designed as 
a technical research vehicle, guidance systems can be 
incorporated to make it a controlled missile. Exploring 
the unknown — in rocketry, pilotless aircraft and guided 
missiles— is the job of an able group of Martin special 
weapons engineers. With control of the air vital, Martin 
research has made the greatest advances on the most 
varied combination of top level projects in this dramatic 
new phase of flight! The Glenn L. Mart ~ 
Baltimore 3, Maryland. 
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France 

Takes first steps of 
long climb to become 
first-rank air power 
By Boyd France 
(McGraw-Hill World News) 

Paris— Nineteen fifty will be the most 
significant year for French aviation 
since it was swept from the skies by the 
Luftwaffe. Because France this year 
will begin the long, steep climb back 
to the status of a world air power after 
a decade of war, defeat, and postwar 
confusion. 

The map for the first leg of this climb 
will be the French Air Ministry’s five- 
year plan for the reorganization and 
"integration of all branches of French 
aviation (Aviation Week, Dec. 26). 
This is slated to be approved by the Na- 
tional Assembly within the near future. 

► Defense— First objective of the plan 
is to give France minimum air defense 
within the framework of the Atlantic 
Pact. Long range objective is to create 
a sound kernel around which French 
military and commercial air power, and 
the aircraft industry can grow rationally 
and steadily. Behind this long range 
target is the French dream of once 
again making an important contribution 
to the progress of world aviation. Air 
power svmbolizes national self-respect, 
independence, and vigor to the French. 
France won't completely regain its pre- 
war self-confidence until it possesses a 
modern air force and a sound aircraft 
industry. 

But that doesn't mean French airmen 
have any illusions about their country 
again becoming a first class air power. 
Five years of reckless experimentation 
have taught them the bitter lesson that 
France no longer has the economic po- 
tential to back a balanced air force. 

The French hope that by concentrat- 
ing their resources and specializing their 
industry and air force they will be 
able to play an important role once 
again in the saga of world aviation. 

The five-year plan reflects these mod- 
est, realistic objectives. And it promises 
French pilots that they will be flying 
French airframes again soon. 

► Pact— The Atlantic Pact has made the 
reorganization program possible by de- 
fining and limiting the role of French 
air power in the defense of Western 
Europe, and by supplementing French 
investments. France, under the Pact, 
will have the triple job of defending its 
own skies, providing tactical support for 
its ground forces, and policing and 
tying together the sprawling French 
Union. Thus the Pact frees the French 
from the obligation of building and 
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FIRST IN 

FUEL METERING 


Fastest to the Largest! 


Products in keeping pace 
with oviation progress is graphically demonstrated in the 
scope of its accomplishments. 

Bendix fuel metering systems on the latest and fastest jets, 
for example, are meeting conditions undreamed of a few 
years ago. Today the world's largest land plane is brought 
to a smoother sure stop with Bendix landing gear. 


The fact that'the experience and skill of Bendix Products 
are constantly utilized in record breaking achievements is 
ample evidence of its capacity to serve the practical needs 
of engine builders and airplane manufacturers. 

Why not let this combination of engineering experience 
and manufacturing know-how help solve your fuel meter- 
ing and landing gear problems. 



supporting a strategic air force. 

But it’s still not certain that the 
economy-minded French National 
Assembly will vote the funds necessary 
to attain even these limited goals. So 
the five-year investment plan will be 
presented for approval in two slices. 

► Absolute Minimum— The first is the 
absolute minimum investment required 
to give the country the nucleus of a 
modern air force and aircraft industry. 
This wouldn't be big enough to fulfill 
French air obligations in the Atlantic 
defense system. 

The second investment slice, which 
includes and supplements the first, 
would bring the French air force up to 
the minimum strength called for by the 
Atlantic strategists. 

The use to which foreign military 
aid funds are put will vary depending 
on whether the National Assembly 
adopts the full investment program or 
merely the first minimum slice. In the 
latter case an important part of foreign 
aid will be spent on renovating France's 
tired P-47s. If the whole program is 
approved this money would be spent 
on equipping new French jets or buying 
foreign jets. 

► How It Works— The following table 
shows the total Government credits for 
the Air Force, Naval Air Force, and 
aircraft industry which will be asked 
for during the five years of the plan: 



Investment levels for the sixth year 
above are given to show approximately 
the normal volume of credits French 
air forces and aircraft industry would 
need in the years following termination 
of the program. Actually French air- 
men expect sixth year figures to be 
slightly higher under the minimum in- 
vestment schedule, owing to the fact 
that a subsequent program of proto- 
type development probably will be initi- 
ated about half way through the five- 
year plan and will be reaching topspeed 
by the end of the plan. 

It still is too early to predict what 
additional credits will be needed to 
develop and put into production new 
prototypes. But according to unofficial 
estimates the total credits which would 
be needed under the minimum invest- 
ment schedule in the sixth year would 
be about 140 billion francs. If the 
optimum investment program is 
adopted no supplementary credits would 
be needed. 

As the table indicates, adoption of 



. . . solved by Air Associates for the quadricycle 
25-ton Fairchild Pack-Plane. Air Associates met 
the problem of steering the widely separated 
nose wheels, by producing the differential steer 
system illustrated above. In engineering this 
unique mechanism, we developed an ingenious 
hydraulic follow-up circuit to govern the move- 
ment of the nose wheels differentially! This 
system incorporates compensating thermolators 
and lock valves to assure constant shimmy 
damping in case of hydraulic line fractures. 

From our drafting boards come many solutions 
to today's complex problems of the aviation 

manufacture products to meet the most rigid 
specifications. Put our twenty-three years 
experience to work on your requirements! 
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Did you know that SHIMS can be 

made Ad JU STABLE? 


... to cut machining costs 
to save assembly time 

Laminated shims, stamped from sheets of LAMINUM *, are 
adjustable. Laminations of .002 or .003 inch brass or steel 
simply p-e-e-l off with a penknife, right at the job! 


HERE ARE THE ADVANTAGES: 



FOR PRECISION ADJUSTMENT OF SPLIT BEARINGS, GEAR MESH, 
END-PLAY — ACCURATE SPACING OF MACHINERY COMPONENTS. 


Send today for our new dota file with specifications, design 
factors and applications. Sample of LAMINUM included. 



SHIM5 SHIM STOCK STAMPINGS AN-COR-lOX NUTS 


the optimum program would permit 
two and a half times the investment 
in new aircraft provided for in the 
minimum program. This would nearly 
double France’s combat force. The ex- 
planation of this disproportionate re- 
turn is that there is an irreducible mini- 
mum which must be spent each year 
for airfields, air force personnel, and so 
forth. 

► Air Power— The comparison between 
the minimum and optimum investments 
in terms of air power proper is as fol- 

The minimum program would give 
France at the end of five years the basic 
framework indispensable to a modern 
air force— air fields, radar installations, 
laboratories, and training schools. It 
also would pay for a tactical air force 
of 1100 first line combat planes, 850 
of which would be jets, plus 1200 train- 
ing, transport, and liason planes. That 
adds up to a total of 2300 planes. The 
program also calls for increasing the 
strength of the present air force from 
75,000 to 110,000 over the five-year 
period now planned. 

The optimum program would buy 
2150 first line combat craft, of which 
1800 would be jets and 1500 training, 
transport, and liason planes. The more 
ambitious program also would give 
France a more varied and flexible air 
force as well as a bigger one. For ex- 
ample, it would make it possible to 
build some night fighter and low level 
attack squadrons which aren’t provided 
for in the minimum investment plan, 
it would provide for carrier based fight- 
ers and torpedo bombers for the Navy, 
whereas under the smaller program the 
Navy will have to do its best with the 
same land based fighters used by the 
Air Force. Finally, metropolitan radar 
installations would be perfected and 
overseas airfields and installations would 
be thoroughly modernized. The opti- 
mum plan calls for an increase of Air 
Force personnel to 150,000 from 75.- 
000. 

► Plan Functions— But no matter which 
investment level is approved by the 
National Assembly the basic functions 
of the five-year plan will be unchanged. 
These arc to provide continuity for the 
air force and the aircraft industry, and 
above all to concentrate the industry’s 

Thus, the number of French nation- 
alized aircraft companies already has 
been reduced from four to three. Eight 
airframe factories have been shut down 
and at least one more is slated to be 
closed. The total number of workers 
employed bv the industry has been 
slashed to 2(1,000 from a postwar peak 
of over 100,000. But this labor force 
can be quickly expanded to 34,000 
increasing production capacity 30 per- 
(Continued on page 138) 
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WHIZ TEN-TEN Cuts Cleaning Time 
For American Airlines Maintenance 


Important Features 


American’s DC-6 Flagships are 
washed, as shown above, after every 
(light with "ten-ten," the Whiz 
"spray on — wash off" cleaner. Pre- 
viously, planes were cleaned by hand 
with polishes and abrasive cleaners 

—a job that required many more 
man-hours per plane. Now the pol- 
ishing operation is necessary only at 
1 100 hour overhaul periods. Sched- 
uled cleanings with ten-ten require 
less than 3 man-hours for a DC-6 
and 4 man-hours for a Boeing Stru- 

appearance of planes, (b) less danger 


of corrosion, and (c) lower cleaning 
costs as compared to previous 
methods. At La Guardia Field 
alone, American Airlines washed 
over 3600 airplanes with ten-ten 

Ten-ten is one of a group of Whiz 
chemical products that save time 
and money in aviation maintenance 
(conforms to Air Force Spec. 
20015-E.) You can get Whiz prod- 
ucts and full information from your 
local Whiz aircraft supply house or 
by writing direct. Let Whiz modem 
chemicals start working for you ! 




135 







aircraft equipment 


Home Office: LEAK, I NCORPORAT EDllO IONIA, N. W., GRAND RAPIDS, MICH. 
Romec Division (Rumps, Valves) A bbe Road Elyria, Ohio 

LearCal Division (Engineering and Labs)li9l6 Pico Blvd., Los Angeles, California 
I860 Broadwav, New York 23, N Y. 

Export Rep., 50 Broad St., N.*Y. 4, N. Y. 











Conce/vedFIRST, developed F| R ST, produced FIR ST. This is the undeniable record of AEROQUIP 

DETACHABLE, REUSABLE HOSE FITTINGS. Industry was quick to accept this new and original 

headlong into the manufacture of products they hoped to substitute for Aeroquip Fittings. Imitation 
is the best form of flattery, but Aeroquip design and quality have never been eq ualled . 
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Brcqnet 761 




Dassault MD 450 


STOP THREAD FAILURE 
IN AIRCRAFT 
AND ACCESSORIES 



D esigners ami production men 
can improve, strengthen and 
permanently protect all threaded 
members economical!) with lleli- 
Coil Inserts. 

Precision-formed of stain less steel 

every specification requirement for 
aircraft, military and industrial use. 
They arc lighter in weight and re- 
quire less space than solid bushings 
. . . they greatly increase the strength 
of threads in aluminum, magnesium 
and light castings of iron or steel. 
Calling, seizure, corrosion and elec- 
trolysis are prevented by Heli-Coil 
Inserts. They are easy to install, save 
overhaul lime, and eliminate inven- 
tory of oversize holts, screws and 

For mounting or assembling any 
aircraft unit, from the power plant 
to the oil filter, from the spark plugs 
to master rod assemblies . . . for 
these and hundreds of other uses . . . 
Heli-Coil is the one positive answer. 

Write for your copy of Bulletin 
No. 2-18, containing complete speci- 
fications ami design data. 


Hill -COIl 


CORPORATION 



Heli-Coil Corporation 

47-23 — 35th Street, Long Island City 1, New York 
Please send me Bulletin 248, on design data. 
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ONE-PIECE SELF-LOCKING NUTS 

The one-piece FLEXLOC is both o stop ond o lock nut, due 




Write for further information on these UNBRAKO and FLEXLOC Products. 

SPS STANDARD PRESSED STEEL CO. 


JENKINTOWN 3 PENNSYt 


cent without adding additional plant 
capacity. 

Scheduled concentration of the num- 
ber of planes to be manufactured is 
even more drastic. A year and a half 
ago the French aircraft industry was 
working on 65 prototypes. A maximum 
of 1 5 will be retained under the five 
year plan. The Air Force will be made 
up of 12 basic types (Aviation Week, 
Dec. 26). Where possible these will be 
made to do double duty in the com- 
mercial air fleet as in the case of the 
medium transport Nord 2500 for ex- 

► Plane Ordcrs-Some modifications 
have been made in the provisional list 
of airplanes to be ordered for the Air 
Force within the framework of the 12 
basic types. 

• The SO 6020 will be discontinued. 
It will be replaced as all weather fighter 
by a new "mystery” plane being built 
by Dassault. Details of this plane still 
are top secret. But it will be a larger ver- 
sion of the MD 450 "Ouragan” with 
sharply swept back very thin wings. It 
will carry a crew of two instead of one: 
have supplementary fuel tanks; com- 
plete radar equipment. 

• The SO 95 "Corse” will be bought in 
small quantities only for the Navy. 

• The Nord 1221 will be replaced by 
the Morane Saulnier MS 752 as trainer 
and liason plane. Finally, the Sud Kst 
SE 4000 will get the job of light am- 
phibian in place of the SCAN 50. 

Work also will be continued with 
Air Force funds on a number of ex- 
perimental prototypes in addition to 
the basic military list. About 12 billion 
francs are to be spent for this purpose 
this year. The Leduc 010 ramjet, which 
many French airmen think may be the 
Air Force's fighter of the future, leads 

deck economical cargo plane the 761 
also will be pushed. 

► Tropicalized Craft— A project for a 
tropicalized single engine monoplane 
to do feeder line work in the French 
Overseas Territories also is under con- 
sideration. The proposed prototype now 
being studied by the Air Force is called 
the J.D.M. 14 and would have the fol- 
lowing characteristics: Span 47.8 ft.; 
length: 54.4 ft.; total surface: 554 sq. ft.; 
power at takeoff: 570 hp.; weight empty: 
5185 lb.; payload: 5185 lb.; total weight: 
7026 lb.; minimum flying speed: 62 
mph.; landing speed: 55 mph.; cruising 
speed: 210 mph.; takeoff run: 1150 ft.: 
landing run: 650 ft.; radius of action: 
650 miles; fuel consumption: 20 gal./ 
hr.; powered by single Pratt or Alvis. 

Work also will be continued on the 
giant transport SE 2010 "Armagnac”. 
Fifteen of these ships are under con- 
struction; probably will be bought by 
Air France for the North Atlantic run. 

The five-year plan also provides for 
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the construction of a four-jet transport. 
The sum of 600 million francs tenta- 
tively has been set aside for this project 
this year. But sharp conflicts have arisen 
between the Air Force and the civil air 
authorities and even within the Air 
Force itself as to what plane to concen- 
trate on. 

► Sud Ouest Favored— Civil air authori- 
ties by and large favor the Sud Ouest 
prototype project SO 5100 to be named 
the "Champagne.” On the drawing 
board this plane resembles the Comet 
very closely. It would be powered with 
four Nenes fitted with post-combustion 
devices and would cost four to five bil- 
lion francs to develop, spread over three 
or four years. The company wants to 
build two prototypes; estimates that 
the ship could be in commercial opera- 
tion by 1955. 

Dassault also has a secret four jet 
transport project on his drawing boards, 
which civil air authorities are studying 
with interest. 

Most key military officials, however, 
are opposed to these projects, particu- 
larly to the "Champagne.” They argue 
that the plane would merely imitate 
the Comet and that the Comet is 
only a stepping stone to a definite jet 
transport because it isn’t a true trans- 
Atlantic plane. They would like to see 
France make a few Comets under li- 
cense to gain experience while con- 
centrating the main effort on developing 
a “Super-Comet”— in other words a 
practical inter-continental jet passenger 
transport. 

Alternatively, they suggest equipping 
suitable existing commercial airframes 
with turboprops as a middle of the way 
stop-gap measure while waiting for the 
development of a practical jet plane. 

► Air Force Ace— This issue still is wide 
open and won’t be settled over night. 
But the Air Force holds a strong card 
in the debate: It finances 90 percent 
of all aircraft construction which is 
undertaken in France. 

The five-year plan also provides for 
economical use of Air Force manpower 
through the formation and intensive 
training of a large reserve corps, and 
through turning much Air Force repair 
work over to the nationalized aircraft 
factories. In line with this latter step, 
the Air Force eventually would like to 
be able to contract for so many flying 
hours in a given plane instead of just 
a plane. 

ITiat’s the blueprint of the first phase 
of French aviation’s planned comeback. 
French airmen admit that it’s just a 
start; that France still won’t have an 
air force capable of defending its skies 
for more than a few weeks by 1955. 
But it is a start in the direction of air 
sovereignty. French aviation definitely 
has turned its back on the most tragic 
decade in its history. 
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Canada 

Moves toward closer 
air power integration 
with U.S. and U.K. 

Canadian military and civil aviation 
is tending more and more to become 
standardized with that of the United 
States. Practically all transports flown 
on military and civil routes now arc 
of American design, and some military 
aircraft arc now also being built in Can- 
ada on agreement with United States 
manufacturers. 

In addition there has been some in- 
terchange with Great Britain, where 
Canadian-designed de Havilland Chip- 
munk trainers are now being produced 
for the British air services, while British- 
built jet transports have been ordered 
for Canadian civil aviation routes. 

► F-86A Tooling— Canada has started 
tooling up at the Canadair Ltd. plant 
at Montreal for production of the F-86A 
jet fighter, 100 of which are to be built 
for the Royal Canadian Air Force at 
cost of $30 million. The company, 
owned by Electric Boat Co. of New 
York, has completed orders for the 
Canadian version of the DC-4 for 
British Overseas Airways Corp. and for 
Canadian Pacific Airlines. It has sales- 
men out trying to obtain F-86A orders 
from other countries. 

Also at Montreal, Canadian Car & 
Foundry Co. Ltd., a subsidiary of 
American Car & Foundry, is understood 
to be negotiating to build the Super 
DC-3 in Canada. Company is also 
working on a 30-ton payload Burnelli 
flying wing type aircraft for possible use 
by the USAF. 

U. S. military and commercial airline 
operators have been in Canada testing 
the Burnelli Loadinaster, prototype of 
the flying wing type built by Canadian 
Car & Foundry some years ago, The air- 
craft has also been tested by Canadian 
military services. Canadian Car is serv- 
icing Faircy Firefly aircraft used by the 
Royal Canadian Navy. 

► Avro Canada Jets— At Toronto two 
Canadian jet aircraft have now been 
test flown. A. V. Roe Canada Ltd., has 
started on tests of its CF-100, twin- 
engine jet all-weather long-range fighter, 
built at cost of 57 million for the 
RCAF. Ten of these fighters have 
been ordered. A jet transport is near- 
ing completion of its airworthiness 
tests, and while no orders have been 
announced yet, it has been watched 
by American airline and military ex- 
ilic Avro Jetliner, of which a second 

one is now nearing completion, was also 
built for the RCAF as a transconti- 
nental transport, with commercial 
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model to seat 50 passengers. Avro Can- 
ada received $5 million in subsidies 
from Canadian government on this job. 

► De Havilland Plans-De Havilland 
Aircraft of Canada Ltd., is continuing 
production at Toronto of its postwar 
Canadian-designed Beaver single-engine 
freighter for Canadian and Latin Ameri- 
can companies and government. It is 
negotiating to build its postwar Chip- 
1, nunk tandem trainer for the govern- 
ment-sponsored flying clubs, and is 
completing a number of orders for these 
trainers for the Egyptian and Siamese 
governments. It has set up first jet- 
engine overhaul plant in Canada re- 
cently, to look after engines in RCAF 
British Vampire fighters. 

These are the main manufacturing 
plants in Canada, but some small 
plants and engine overhaul operations 
are busy throughout Canada. 

► Defense Picture— Canada is spending 
$383 million on defense in the current 
fiscal year, ending March 31. 1950, with 
42.6 percent being spent on the RCAF. 
Defense Minister Brooke Claxton a 
few weeks ago stated at Calgary that 
Canada is spending $50 million on con- 
tracts for aircraft; $40 million of that 
is going into jet planes. "This is a 
higher percentage than any country we 
know of,” Claxton stated. The aircraft 
expenditures make Canada rank fourth 
or fifth highest among the nations of 
the world in aircraft expenditures he 

“Assertions as to adequacy of our 
defense must be considered as to like- 
lihood and scale of attack,” Claxton 
told a press conference. “No defense 
is ever adequate in the minds of those 
who are in charge of it. A population 
of 13 million (Canada’s) is not big 
enough even if all the money was spent 
on defense, to defend alone against 
greater powers.” 

► Jet Spending— Among defense ex- 
penditures is $21 million on defense re- 
search. Bulk of this is being spent on 
jet aircraft and jet engines, as well as 
new supersonic wind tunnel at Ottawa. 
Jet engines are being built for the first 
time at Toronto by A. V. Roe Canada 
Ltd., which has completed tests on its 
Orenda engine to be used on the CF- 
100 fighter. 

► RCAF Recruiting— Canada is nearing 
its quota on recruiting for the RCAF. 

A radar warning service in the far 
north is understood to be under con- 
struction jointly with the United States. 

► Civil Picture— From a civilian avia- 
tion standpoint, Canadian aviation is 
also going ahead. The past year has 
seen the inauguration of new interna- 
tional routes by the government’s Trans- 
Canada Airlines to South America and 
the expansion of domestic transconti- 
nental service, all with Canadian-built 
DC-4 aircraft. Canadian Pacific Air- 
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lines has started its services in recent 
months to Australia and Hong Kong, 
using DC-4 aircraft built at Montreal. 
It has ordered two British de Havilland 
Comet jet aircraft for its trans-Pacific 
routes, and has option on two more 

Canadian air transport companies 
during the first seven months of 1949 
flew 213,200,000 passenger revenue 
miles, and 2,669,000 revenue ton miles, 
considerably more than for the same 
period the year before. These are latest 
figures of the Dominion Bureau of Sta- 
tistics, Ottawa. 

Reports from individual airlines are 


not yet all available, but that of TCA 
for 1949 shows the airline carried 690,- 
000 passengers in 1949, an increase of 
23 percent over 1948. It operates with 
20 DC-4 North Star aircraft and 27 
DC-3s converted from war surplus air- 
craft. Smaller Lockheed aircraft have 
all been sold. 

KLM began operations from Holland 
to Canada in 1949, but no Canadian 
service goes direct to Holland as yet. 
Canada is awaiting inauguration of new 
service which is pending, awaiting the 
settlement of air agreement made last 
June. 

The Canadian government is cur- 
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RETRACTABLE AIR INLET SCREEN 

Proven protection for axial flow compressors. 


The dependability of Smith-Morris high tempera- 
ture components is axiomatic — 
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rently spending $10 million on improve- 
ments to major Canadian airports used 
for scheduled domestic ana interna- 
tional air transport. 

Aussie Production 

Regulations issued under a 1939 de- 
fense act and its 1948 amendment 
confer sweeping powers on the Austral- 
ian Government to "compulsory acquire 
property, machinery, equipment, plant 
or anything else . . . necessary for the 
production of war material." 

The regulations empower the Min- 
ister for Supply and Development to 
make contracts, grant financial as- 
sistance to individuals and authorize 
purchase, requisition or compulsory ac- 
quisition of any goods and to arrange 
compensation for persons affected by 
the exercise of these powers and of 
other powers. 

The government has authority to de- 
cide in peacetime which industries and 
individuals are required to advance de- 
fense research and make supplies of 
war materials. 

New organizations to be set up under 
the regulations are a Contract Board, 
a Munitions Board, an Aircraft Board 
and a Research and Development 
Board. 
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for thousands of persons visiting Rome and Vatican City on 
Special Flights for Holy Year. Many of the international 
airliners serving Rome rely on Esso Aviation Products and services. 

Esso Aviation Products are constantly being developed and improved 
by research to meet the ever-changing requirements of modern 
aviation. The Esso winged oval symbolizes products of uniform, 
controlled quality backed by more than 40 years of aviation experience. 


ESSO EXPORT CORPORATION, AVIATION DEPARTMENT, 25 BROAD STREET, NEW YORK 4, N.Y. 
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TEMPERATURE INDICATORS 

for AIRCRAFT 

IN ALL STANDARD RANGES 

THERMOCOUPLE 
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EXHAUST, CYLINDER-HEAD, BEARING 
AND TAILPIPE TEMPERATURES. 
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FREE AIR, CARB. AIR, CABIN AIR 
AND CYLINDER TEMPERATURES. 

WRITE FOR DATA ON COMPLETE 
TEMPERATURE CAUCE EQUIPMENT 


THE LEWIS ENGINEERING CO. 

CHURCH ST. • • • • NAUGATUCK, CONN. 


IT'S A FACT! 





narco 

NATIONAL AERONAUTICAL 
CORPORATION 


SEARCHLIGHT 

SECTION 

' it" 

OPPORTUNITIES 

POSITIONS VACANT 

TRAFFIC MAN- W»|U«I _lr«mo 



SACRIFICE! 
Brand New 
Cylinders 

M0DEL-1830-43-65 

Can Be Easily 
Converted To 
1830-92 

Propeller Assemblies 
for P 51-B-C-D 

Part # 401 3-24D50-1 05-6547A6 
offered at Attractive Prices 
WRITE, WIRE 
OR PHONE 

SHENCO SALES 

2101 S. High Street 
Columbus 7, Ohio GA rfield 7804 

ssssTE^ 

ks/sk'iE ar&sssa vanrflSE 

WANTED: FOR Swll jorlanO. experienced Link 

JSJSHCfs'. 

POSITIONS WANTED 

D Bffl , JSE®ysri!l&%SlBI» to" a"y 

SELLING OPPORTUNITY WANTED 

C-I6D Itc-ll »eil 

mlnL M SpareiI. r Week!' cl,ul1 ’' 

AVIATION EXPERT 
Al II o nu AVAILABLE 

“3H h €“Cr-'' 


COMPANY OWNED BONANZA 
I241*C AIN BEL s TING COMPANY ^ 

EXECUTIVE 

FOR SALE OR TRADE 

LODESTAR 

2 LOCKHEED LODESTARS 

Completely Custom Built 


The Discriminating 


Owner 

El?!'” 1 "* 1 "w>“> o i>y * * 

Immediate Delivery 

R. J. KUSSE, Chief Pilot 


FRUEHAUF TRAILER CO. 

Box 2705 Dallas, Tex. 

Detroit 32, Michigan 



1 1 

wS-lSjSSi 

govt! C. P a" A. ^ond^ VETERANS^ APPROVED 

1 ■MMMt'llliiM 1 

2206-16 F. HUNTINGDON ST., PHILA., PA. 


AVIATION 
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SEARCHLIGHT SECTION 



As a leading supplier we offer a 
complete line of brand new instru- 
ments. All instruments may be pur- 
chased CAA certified. Please write 
for complete listing. 

FLIGHT & NAVIGATION 
INSTRUMENTS 
ENGINE INSTRUMENTS 
AUTOMATIC PILOTS 
INVERTERS 

AUTOSYN INDICATORS 
AUTOSYN TRANSMITTERS 
PRECISION AUTOSYNS 
MAGNESYN INDICATORS 
MAGNESYN TRANSMITTERS 
RATE GENERATORS 


BRAND NEW 


0 Call orWire^ ^^ - . T 


SYNCHROS 

ALNICO FIELD MOTORS 
GYROS 

A.C. MOTORS 
D.C. MOTORS 
SERVO MOTORS 
TORQUE UNITS 
TORQUE AMPLIFIERS 
FREQUENCY METERS 
BLOWER ASSEMBLIES 
RELAYS 
GENERATORS 
STARTERS 
REGULATORS 


CABLE • WUX GREAT NECK, N. Y. 


GUARANTEED 


Immediate delivery 



\T LICENSE 2140 




37 EAST BAYVIEW AVE., GREAT NECK, N. Y. 
Telephone IMperial 7-1147 
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AVI C A . . 

FLEXIBLE PIPES 


with AVICA INTEGRAL ANGLE COUPLINGS 


For all Fuel, Oil and Medium High Pressure Systems. 



AVICA wire braid reinforced hose and AVICAI 
Flexible Metal Hose aid designers and produc-| 
tion engineers by simplifying piping layouts. I 
AVICA Flexible Pipes — (poi«nu applied tor) 

| • ELIMINATE SHARP HOSE BENDS 

• SOLVE AWKWARD INSTALLATION PROBLEMS 

• REDUCE MAINTENANCE AND INSTALLATION COSTS 


END US YOUR BLUEPRINTS 
SKETCHES FOR QUOTATIONS. 


USING AN-H-24 HOSE 
For Normal Ambient Temperatures 


USING AVICA REINFORCED HOSE 

(2 WIRE BRAID) 

For Normal Ambient Temperatures 
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At 20,000 feet the air is not air condi- 
tioned for human consumption. It is 
colder, thinner and has less oxygen than 
required for supporting human life. 

To keep cabin temperatures and pres- 
sures at the required levels. Stratos de- 
signs. develops and manufactures preci- 
sion aircraft accessories of a specialized 
type for cooling, pressurization and air 
conditioning. 

Pan American Airways "Gold Plate" 
Constellations, equipped with small, light- 
weight Stratos S60-1 cabin superchargers 
have been experiencing fewer mechanical 
delays and giving air travelers more 
flying comfort. 

Other reliable Stratos designed and 


manufactured units are in use in new 
military and commercial airplanes built 
by Lockheed, Boeing, McDonnell. North 
American and Grumman. In these air- 
planes, the safety of the airplane and its 
ability to accomplish its mission depends 
upon the pressurizing and cooling system. 

Stratos engineers are available to avia- 
tion and related industries to design and 
manufacture units tailored to particular 
requirements and to assist in the solution 
of any problems relating to precision high 
speed machinery. 

You are invited to consult stratos 
for your cooling, pressurization and air 
conditioning requirements. Write today 
— no obligation, of course. 





FAIRCHIID ENGINE & AIRPLANE COUP. 


FARMINGDALE, LONG ISLAND, N 








turbo-jet 

turbosuperchargers 


CTUMORS 


transformers 


L;- 


Ideas for Sale 

Joe Thompson, Charlie Byrum, and Charlie Young produce one 
of G-E's greatest "stocks-in-trade" ideas. One of many prob- 
lem-solving squads whose successes read like an aviation roll 
call of progress electrically-driven autopilots, a high-fre- 
quency ignition system, airborne radar, all-electric remote fire 
control systems they have new ideas and approaches that 
may be what you're looking for in your business. 

Working closely together, and with other specialists from 
G-E's pool of knowledge, they have sparked many advances 
over the last decade. Experts at analysis, they form a hard- 
driving team which utilizes their widely-varied backgrounds. 

The vigor of their youth is backed up by G-E's 
generations of experience. 





These men, and others like them at General Electric, offer 
the aviation industry an integrated service of research, de- 
velopment, engineering, and production. If you have a 
problem concerning aircraft propulsion or electrical systems, 
call on General Electric. Telephone your nearest G-E sales 
office or write Apparatus Department, General Electric Co., 
Schenectady, N. Y. 


oo C-Wi 


y-Of/A. CO/, 
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GENERAL Hi ELECTRIC 



